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1. INTRODUCTION 
 
The science of medicine must have originated with the primitive and foremost 
man as it is of fundamental importance to his happiness, well being and survival and 
then must have developed all along ever since the dawn of civilization. In this 
manner, Siddha system of medicine which forms the essence of accumulated wisdom 
of the ancient Dravidian civilization in the science of curing the ills and its one of the 
64 Art forms of Tamil culture. This art of healing was preached practiced and 
perfected by the Siddhars and hence came to be known as the Siddha System of 
Medicines. 
This system of medicine recognizes the fact the human organs are only the 
material and the bodily representatives of invisible energies or activities that pervade 
and circulate the whole cosmic system. In siddha system of medicine, the 
physiological function in the human system is mediated by three substances i) Vatham  
ii) Pitham  iii) Kapam which are made up of the five elements (Bhutas)  i) Mann  ii) 
Neer iii) Thee iv) Vayu  and Akasam. If food and work are either excessive or 
deficient, the three things enumerated by medical writers, Vatha, Pitha, Kapha will 
cause disease.  
Siddha system of medicine performed in wide range of curation of all age 
groups such as children, adolescents, teenages, adult and elders.  And all type of 
diseases condition and Acute or chronic disease condition also. 
Nowadays, World health’s status also opens eyes towards the siddha system of 
medicine.  Because siddha medicine deals with all diseases such as life style disorders 
and Autoimmune diseases etc. In this view sexual transmitted diseases and 
debilitatory diseases also cured by the siddha medicines by many years.  Therefore 
this dissertation drug selected to cure the debilitatory disease as ‘Pramegam’ by the 
pattai chooranam.  This medicine’s ingredients were obtained good pharmacological 
action to cure debilitatory disease. 
Hence I belonged to specialize in toxicology field.  Therefore this research 
was to be done toxicological study on pattai chooranam.  Because this dissertation 
will satisfied world challenge diseases with siddha medicine and its safety profile by 
toxicological study to explore the world successfully. 
2 
 
The research projects undertaken are designed to make the Siddha therapy 
more acceptable by establishing the efficacy of the system with the aid of modern 
parameters for my partially completed the Doctor of Medicine (MD) Post graduation 
in Toxicology special field respectively. 
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2. AIM AND OBJECTIVES 
AIM  
To evaluate the toxicological study on Siddha Drug- Pattai chooranam 
 
OBJECTIVES 
• To prepare the Pattai Chooranam using traditional literature sources. 
• To characterize the prepared Pattai Chooranam using various analytical 
techniques. 
• To assess the safety of Pattai Chooranam in acute and subacute administration 
through animal experiments. 
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dml<jhk<!Okx<Xuqg<Gl<!we<hjk!
!
liki<!lgju!uti<h<hKOhi!OzBml<jh< < < << < < << < < < !
bikvui!gk<Okx<xq!big<jgbqeiz<!< < < << < < << < < < .!lQkigQQQ !
Oluq!bmi<Ofibqe<!ouh<hk<jk!lix<Xkzix<< < < < < << < < < < << < < < < <!
OxuqBv!ole<hKmz<!Oki</< < << < << < < !
!
!! we<El<!Okve<!ohiVm<h{<H!F~zqz<!< < < << < < << < < < %xh<hm<m!osb<Btiz<!nxqbzil</!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!G{himl<!kiK!sQu!uGh<H/< Q << Q << Q < !
HxlVk<Kuk<kqz<!gf<kgl<;< < < < << < < < << < < < < !
! gf<kgl<?! gVR<sQvgl<?! w{<o{b<! Osi<k<K! sqvr<gqx<G! Olx<H,s<sigh<! H,sh<!
hbe<hMgqxK/!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!juk<kqb!&zqjg!ngvikq<<< !
! Okr<gib<!w{<o{Bme<!gzf<K!sqvr<GgTg<Gl<!OhiMuK{<M/!
! Ouh<oh{<o{Bme<! gzf<K! uikl<?! Lmg<Guikl<?! $jzg<gm<Mg<G!
dhObigqg<gzil</!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!sil<hsqul<hqt<jt!Ohvgvikq/< < << < << < < !
! gf<kgk<jk!w{<o{Bme<!gzf<K!dmzqz<!Okb<k<K!dmOe!Gtqi<f<k!fQiqz<!
fjek<Kg<!ogi{<miz<!Gm<m!Ovigl<!fqui<k<kqbiGl</!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!nEOhig!juk<kqb!Oku!vgsqbl</< << << < !
gf<kgl<!OsVl<!lVf<Kgt<;< < < < << < < < << < < < < !
 OlgGzif<kg!lik<kqjv/!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!ngk<kqbi<!nm<muj{!uigml</< < < << < < << < < < !
 n{<mk<jkzl</!
!!!!!!!!!!!!!!!!!!!!!!!!!!!sqk<k!lVk<Kug<gtR<sqbl<?!h/w{<;319/< < < < < << < < < < << < < < < < !
 hqvOlg!sR<sQuq!lik<kqjv/!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!uQvliLequi<!uigmk<!kqvm<M/Q < < <Q < < <Q < < < !
 gf<kg!olPG/!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!g{<[silq!hvl<hjv!juk<kqbl</< < < << < < << < < < !
 Olgs<$v{l</!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!sqk<k!lVk<Kug<gtR<sqbl<?!h/w{<;398/< < < < < << < < < < << < < < < < !
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sikqg<gib<< << << <!
OuX!ohbi<;< << !
! Gzg<gib<?!\ikqg<gib</!
!
hbe<hMl<!dXh<H< < << < << < < ! ;! gib</!
Sju! ! ! ;! Kui<h<H?!gii<h<H/!
ke<jl<<< ! ! ;!! ouh<hl</!
hqiqU! ! ! ;!! gii<h<H/!
osb<jg;<<< !
ouh<hL{<mig<gq!! ;!! Stimulant. 
ngm<Muib<ugx<xq!! ;!! Carminative. 
&i<s<jsB{<mig<gq!! ;!! Narcotic. 
l{&m<c!! ! ;!! aromatic. 
gill<ohVg<gq!! ;!! Aphrodisiac. 
dvlig<gq!! ! ;!! Tonic. 
G{l<;<<< !
! -keiz<! uqf<K! GjxU?! ohVr<gpqs<sz<?! uiBuqeiZ{<miGl<! Ofib<?!
kjzuzq?! -jvh<H?! -Vlz<?! fim<hm<m! gpqs<sz<?! ouh<hk<jk! Le<eqm<M! uVl<!
hq{qgt<! -jugt<! OhiGl</! ! Neiz<! lbg<gk<jkk<! kVl</! OlZl<! -K!
ubqx<Xuzq?!ubqx<Xh<ohiVlz<?!ng<gqeq!lf<kl<!-jugjtBl<!Ohig<Gl</!
! kiKfm<ml<!Ohkq!sVuisq!bR<sqv!Ofib<< < < << < < << < < <!
! YKSui!sr<gisl<!dm<gqv{q!< < << < << < < –!OuOki!
! czg<gib<!uVl<hq{qOhil<!Wx<xlbz<!hqk<kr<< < < < < < < << < < < < < < << < < < < < < <!
! Gzg<gi!bVf<Kui<g<Gg<!%X/< < < < << < < < << < < < < !
!
!! ntU!!;!431lq/gq!–!2111lq/gq!wjm/!
!
dhObigqg<Gl<!Ljx;< << << < !!!
!! -ke<!$v{k<kqz<! Oujtg<G1/8! .!1/4!uqvigoejm!kqel<! 3.4! Oujt!
hSuqe<hizqz<! Ohim<Mg<! gzg<gqg<! ogiMk<Kuv! uqf<Kgm<Ml<?! Ohkqgm<Ml<?! uik!
gqvi{q! kQVl</! ! -K! -jvh<jhg<Gl<?! =vZg<Gl<! uzjug<! ogiMg<Gl<?! Okg!
npjzbix<Xl<?! sf<Oki]k<jk! d{<mig<Gl</! ! fMg<gl<?! hg<guikl<?! uif<kq?!
yg<gitl<! -ux<jxh<! Ohig<Gl</! ! nkqg! ntuqz<! ogiMg<g! lbg<gk<jk!
d{<mig<Gl</! ! Njgbiz<! Okghiuk<kqx<! Ogx<xuiX! ntjus<! siqh<hMk<kqg<!
ogit<t!Ou{<Ml</!!!
!
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sikqg<gib<!OsVl<!lVf<Kgt<;< < < < << < < < << < < < < !
 kQhig<gqeqs<!$v{l<;!
!!!!!!!!!!!!!!!!!!!!!!!!!!!hkii<k<k!G{!uqtg<gl<?!h/w{<;938/< < < < << < < < << < < < < !
 Olgfik!jkzl<;!
!!!!!!!!!!!!!!!!!!!!!!!!!!Okjvbi<!fQi<g<Gxq!juk<kqbl<?!h/w{<;6:/< Q < < < < << Q < < < < << Q < < < < < !
 osthig<gqbS{<c!Ozgqbl<;!
!!!!!!!!!!!!!!!!!!!ngk<kqbi<!juk<kqb!giuqbl<!< < < << < < << < < < .!2611?!h/w{<;91:<<< /!
 gib<s<Sg<gm<cs<!$v{l<;!
!!!!!!!!!!!!!!!!sqgqs<sivk<f!kQhl<!we<El<!juk<kqb!F~z<?!h/w{<;233/< < Q < < < < < << < Q < < < < < << < Q < < < < < < !
 %p<h<hi{<m!Ozgqbl<;!
!!!!!!!!!!!!!!!!!ng^<kqb!juk<kqb!vk<kqe!SVg<gl<!< < < < << < < < << < < < < .471?!h/w{<;54/<<< !
!
! !
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sikqhk<kqiq<<< !
OuX!ohbi<;< << !
! \ikqhk<kqiq?!uSuisq/!
Sju! ! ! ;!! gii<h<H?!Kui<h<H/!
ke<jl<<< ! ! ;!! ouh<hl</!
hqiqU! ! ! ;!! gii<h<H/!
osb<jg;<<< !
! gilh<ohVg<gq!! :!! Aphrodisiac. 
! ngm<Muib<ugx<xq!! :!! Carminative. 
! ouh<hL{<mig<gq!! ;!! Stimulant. 
! dxg<gL{<mig<gq!! ;!! Hypnotic. 
G{l<;<<< !
! -keiz<! kihSvl<?! fq{Ohkq?! fQi<g<gpqs<sz<! -ju! Ohil</! ! -K!
dmx<gm<Mgjt!uZg<gs<!osb<Bl</!!npjz!d{<mig<Gl</!
!! sikqkVl<!hk<kqiqg<Gk<!kihs<!Svf<k{qBl<< < < < < < << < < < < < << < < < < < <!
YKgqe<x!hqk<kl<!dbVr<gi{<!< < < < << < < < << < < < < .!kiKuqi<k<kq< << << < !
B{<mir<!gqvg{qObi!Omikg<!gpqs<szXl<< < < < << < < < << < < < <!
h{<mir<!GjxOb!hgi</< < << < << < < !
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!ngk<kqbi<!G{uigml</< < << < << < < !
upg<G;<<< !!
!! sikqg<gib<g<Gt<t!G{Ol!-kx<GL{<M/!
!
sikqh<hk<kqiq!OsVl<!lVf<Kgt< < < << < < << < < < <;!
 gm<Muikq!lik<kqjv;!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!hkii<k<k!G{!uqtg<gl<?!h/w{<;439/< < < < << < < < << < < < < !
 gitOlg!fivib{!lik<kqjv;!
!!!!!!!!!!!!!!!!!!!!!!!!Okjvbi<!fQi<g<Gxq!juk<kqbl<?!h/w{<;68/< Q < < < < << Q < < < < << Q < < < < < !
 nm<m!$v{l<;!
!!!!!!!!!!!!!!!!!!ng^<kqbi<!juk<kqb!giuqbl<!< < < << < < << < < < .!2611?!h/w{<;826/<<< !
 hxr<gqs<sg<jg!$v{l<;!
!!!!!!!!!!!!!!!!!!!!!!!!!!!hkii<k<k!G{< << << < !uqtg<gl<?!h/w{<;611/< < << < << < < !
 nkquqmbs<!$v{l<;!
!!!!!!!!!!!!!!!!!!!ngk<kqbi<!juk<kqb!giuqbl<!< < < << < < << < < < .!2611?!h/w{<;827/<<< !
!
!!!!!!!!!!!!!!!!!!
! !
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-zur<gl<< << << <!
OuX!ohbi<;< << !
! nR<Sgl<?!dx<gml<?!gqvil<H?!Osisl<?!kqvtq?!uvir<gl</!
Sju! ! ;!! givLl<!uqXuqXh<HLt<tK/!
ke<jl<<< ! ;!! ouh<hl</!
hqiqU! ! ;!! gii<h<H/!
osb<jg;<<< !
! -squgx<xq!! ! :!! Antispasmodic. 
! ngm<Muib<ugx<xq!! :   Carminative. 
! hsqk<kQk<K~{<c!! ;! Stomachic. 
 
G{l<;<<< !
! -K! lbg<gl<?! Ohkq?! uif<kq?! GVkqg<gpqs<sz<?! fim<hm<m! gpqs<sz<?!
wVuib<g<gMh<H?!osuqOfib<?!squf<k!ls<sl<?!gXk<k!ls<sl<?!g{<{qz<!h,?!hjmgt<!
Ngqbux<jx!fQg<Gl</!
!
! hqk<k!lbg<gl<!OhkqobiM!uif<kqBl<Ohil<< < < < < << < < < < << < < < < <!
! Sk<kuqvk<!kg<gMh<Hf<!Okie<XOli!< < < < < << < < < < << < < < < < –!olk<k<<< !
! -zur<gr<!ogi{<muVg<!Ogx<!SgliGl<< < < < < << < < < < << < < < < <!
! lzlr<Og!gm<Mole!uip<k<K/< < < << < < << < < < !
!
! Sg<gqzfm<!mr<gi<{!$i<uqbr<g!ziR<sef<kim<< < < < < < < < << < < < < < < < << < < < < < < < <!
! sqg<gz<uqmis<!si<ui!sqbh<hq{qB!< < < < << < < < << < < < < –!lg<gqg<Gm<< < << < << < <!
! mr<gh<!h,OuiM!kiqhmVf<!Okie<xqzqz<< < < < << < < < << < < < <!
! ur<gh<h,!OuiMjvk<K!ui/< < << < << < < !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
ngk<kqbi<!G{uigml</< < << < << < < !
upg<G;<<< !
 gqvil<jh!fQi<!uqm<M!jl!Ohizjvk<K?!ofx<xqbqZl<?!&g<Gk<k{<ce<! lQKl<!
hx<xqm!kjzhivl<?!fQOvx<xl<!G{liGl</!
 k{zqz<!ukg<gq!uibqzqm<Ms<!Sjug<g?!oki{<jmh<H{<!NXl</!!hx<gtqe<!
=X!ogm<ch<hMl</!
 -v{<M! Npig<G! ouf<fQiqz<?! ! gqvil<Hk<K~t<! hzl<! giz<! Osi<k<K?! njv!
l{q! Ofvl<! ujvbqz<!&c!juk<K! ucgm<c?! 1/8 !Lkz<! 1/2!Npig<G!
uQkl<!dm<ogit<t?!hsqk<kQjbk<!K~{<cg<!gpqs<sjzh<!Ohig<Gl</!hqt<jtk<!
kib<s<sqbqe<!uif<kq!fqx<Gl</!
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 gqvil<Hl<?! fqzOul<Hl<! slolMk<Kg<! GcfQi<! osb<K! ogiMg<g! hsq!
d{<miGl</! nbi<s<sq! fQr<Gl</! ! Svk<kqx<Gh<! hqe<! d{<miGl<! gjth<jhh<!
Ohig<Gl</!
 fqziuijvg<!GcfQiqz<!2!Lkz<!2 1/2!Ge<xqobjm!gqvil<Hk<K~Tl<?!Sg<Gh<!
ohicBl<!Osi<k<Ks<!sih<hqm!Sglib<h<!OhkqbiGl</!
 hqk<kuif<kq?! Sg<gqzfm<ml<?! ubqx<Xh<Ohig<G! -ux<xqe<! ohiVm<Ms<!
osb<bh<hMgqe<x!lVf<Kgtqz<!nOeglib<g<!gqvil<Hl<!OsVl</!
! !!!!!!!!!!!!!!G{himl<!&zqjg!uGh<H?!Lkx<higl<?!h/w{<;222< < < < << < < < << < < < < .223/!
gqvil<H<<< !
!! givl<gi!vl<H!gmUlzi<!kqe<zur<g< < < < << < < < << < < < < !
livg<!G{lkqg!liGOl!<<< –!Osvk<<<<!
kqiqOkiml<!uif<kqobiM!Osi<g<gpqs<sz<!ouh<H< < < < < < << < < < < < << < < < < < < !
liqOkimh<!OhiOl!nge<X/< << << < !
!
OuX!ohbi<gt<;!< << << < !
!! givl<?!gmUlzi<?!-zur<gl</!
G{l<;<<< !!
!! kqiqOkiml<?!uif<kq?!gpqs<sz<?!-ux<jxh<!Ohig<Gl<. 
OsVl<!hqx!lVf<Kgt<;< < << < << < < !
NXuqk!&zr<gTg<G!gqbipl<;< < << < << < < !
! -zur<gl<!6!gpR<S!
! uqzilqs<sl<!Oui<!6!gpR<S!
! Sk<k!\zl<!2!hc!
! -Vujg!svg<GgjtBl<!fXg<gq!yV!hik<kqvk<kqzqm<M!2!hc!\zl<!uqm<M!
fe<xig! kQh<hxg<gg<gib<s<sq! Npig<G! gqbiplib! -xg<gq! kqeLl<! nkqgijzbq<z<!
nVf<kUl</! ! -K! Ohiz<! 6! fit<! nVf<k! Ljt&zl<?! sQp<&zl<?! dt<&zl<?!
outq&zl<?!-vk<k&zl<?!\z&zl<!Lkzqb!&zuqbikqgt<!dmOe!fQr<Gl</!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!Okjvbi<!fQi<g<Gxq!juk<kqbl<?!h/w{<;93/< Q < < < < << Q < < < < << Q < < < < < !
lgk<ugikqs<!$v{l<!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!ngk<kqbi<!-v{<mibqvl<?!h/w{<;265/< < < < << < < < << < < < < !
nm<m!$v{l<!
!!!!!!!!!!!!!!!!!!!!!!ngk<kqbi<!juk<kqb!giuqbl<!< < < << < < << < < < .!2611?!h/w{<;826/<<< !
kitqs!hk<kqiq!umgl<!
!!!!!!!!!!!!!!!!!!!!!ngk<kqbi<!juk<kqb!giuqbl<!< < < << < < << < < < .!2611?!h/w{<;936/<<< !
!!!!!!!!!!!!!!!!!!!!!!!
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sqXfigh<H,<<< !
OuX!ohbi<;!<<< !
! figl<?!figHm<hl<?!fiOgsvl<?!Ogsvl<?!sil<Ohbl</!
hbe<hMl<!dXh<H;!< < << < << < < H,/!
Sju! ! ;!! sqXjgh<H?!Kui<h<H/!
ke<jl<<< ! ;!! km<hl</!
hqiqU! ! ;!! gii<h<H/!
osb<jg;<<< !
! H,!.!Kui<h<hq!!-!Astringent. 
! !!!!ngm<Muib<ugx<xq!-!Carminative.!!
G{l<;<<< !
! -K!out<jt?!-Vlz<?!gpqs<sz<!-jugjth<!Ohig<Gl</!
!
!! sqXfigh<!H,uqeK!osb<jgkjes<!osiz<Ouil<< < < < << < < < << < < < <!
!! GxqbiGl<!Olgk<jkg<!ogiz<Zl<!< < < < << < < < << < < < < .!ofxquqm<Mk<< << << <!
!! kQkib<s<!osz<uiBjuBf<!kQi<g<GlqV!lx<Ohig<Gl<Q < < < < Q < < < < <Q < < < < Q < < < < <Q < < < < Q < < < < <!
!! Ogikib<"!-jkbxqf<K!ogit</< < << < << < < !
!
! OlZl<!fQvjmh<H?!GVkqh<Ohig<G?!H{<?!ogih<Htl<?!gioziqs<sz<!Ngqbju!
Ohig<Gl</!
!
sqXfigh<H,!OsVl<!lVf<Kgt<;< < < << < < << < < < !
 nkquqmbs<!$v{l<;!
!!!!!!!!!!!!!!!!!!!!ngk<kqbi<!juk<kqb!giuqbl<!< < < << < < << < < < .!2611?!h/w{<;827/<<< !
 nSugf<kq!Ozgqbl<;!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!hkii<k<k!G{!uqtg<gl<?!h/w{<;21/< < < < << < < < << < < < < !
 fQi<Ohkqs<!$v{l<;!
!!!!!!!!!!!!!!!!sqgqs<sivk<f!kQhl<!we<El<!juk<kqb!F~z<?!h/w{<;217/< < Q < < < < < << < Q < < < < < << < Q < < < < < < !
 -zur<gikq!$v{l<;!
!!!!!!!!!!!!!!!!sqgqs<sivk<f!kQhl<!we<El<!juk<kqb!F~z<?!h/w{<;232/< < Q < < < < < << < Q < < < < < << < Q < < < < < < !
 Lck<jkzs<!$v{l<;!
!!!!!!!!!!!!!!!!!sqgqs<sivk<fkQhl<!we<El<!juk<kqb!F~z<?!h/w{<;229/!< < Q < < < < < << < Q < < < < < << < Q < < < < < < !
!
!!!!!!!!!!!!!!!!!!
! !
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nLg<gqvig<!gqpr<G< < << < << < < !
OuX!ohbi<;< << !
! nLg<gqiq?! nLg<Gvuq?! nLg<GvU?! nLg<gqeir<gqpr<G?! nSugf<kl<?!
nSugf<kq?!nSul<?!-Vtqs<osuq?!gqcs<osuq?!uviggi<eq/!
!
hbe<hMl<!dXh<H< < << < << < < ! ;!!! Oui<!)gqpr<G*/!
Sju! ! ;!! )biUl<*!jgh<H/!
uQiqbl<Q <Q <Q <!! ;!! ouh<hl</!
hqiqU! ! ;!! gii<h<H/!
osb<jg;<<< !
! gqpr<G!<<< .!dmx<Oxx<xq! ;! Alterative. 
! ! !!N{<jlohVg<gq!!;! Aphrodisiac. 
!!!!!!!!!!!!!uQg<gLVg<gq!! ;! Deobstruent.!
!!!!!!!!!!!!!sqXfQi<h<ohVg<gq!! ;!! Diuretic. 
!!!!!!!!!!!!!dvlig<gq!! ;! Tonic. 
!!!!!!!!!!!!!dxg<gL{<mig<gq!;! Soporitic. 
!!!!!!!!!!!!!dmz<ouh<hgx<xq!!;! Sedative. 
G{l<;<<< !
! -g<gqpr<G! gbl<?! utqg<%m<mr<gt<?! gvh<hie<?! Svl<?! uQg<gl<! -jugjth<!
Ohig<Gl</!!hsqk<kQjbB{<mig<Gl</!
ogiR<sf<!Kui<h<hir<!ogicbgbl<!$jzbiq< < < < < << < < < < << < < < < < !
lqR<Sgvh<!hie<hi{<M!ouh<hkh<H!< < < < < << < < < < << < < < < < .!uqR<sq<<< !
LSUV!OkimLl<Ohi!Oligl<ne!Z{<mil<< < < << < < << < < <!
nSugf<!kqg<oge<xxq/!< < << < << < < !!!!!!!
. ngk<kqbi<!$k<kqvl</< < < << < < << < < < !
nLg<gqeir<!gqpr<G;< < << < << < < !
!! …………………………/!
………………Ogiz!
fGm!ouV{<Mkqv!fim<MjuObe<!Oljz< < << < << < < !
!! fGm!ouV{<MXuip<!fit</< < << < << < < !
nLg<gqeir<gqpr<jg! ohic?! ofb<! Lkzqbe! osb<K! hbe<hMk<kqeiz<!
dXkq?!npG?!fQ{<m!NBt<!Lkzqbjugt<!d{<miGl</!
!
dhObigqg<Gl<!Ljx;< << << < !!!
!! nSugf<kqg<gqpr<jg! sqXK{<Mgtig! fXg<gqh<! hSuqe<! hizqz<! nuqk<K!
dzi<k<kq! -ck<Ks<! $v{l<! osb<K! sloejm! si<g<gjvg<%m<ch<! Hm<cbqz<!
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hk<kqvh<hMk<Kg/! ! Ou{<Ml<OhiK! -s<$v{k<jk! Oujtg<G! yV! uvigoejm!
uQkl<! kqel<! -VOujt! hSuqe<hizqz<! gzg<gqg<! ogiMg<g! Okg! ueh<jh!
d{<mig<GuKme<! Okgk<kqZt<t! Ki<fQi<?! ghl<?! $jz?! gvh<hie<?! hi{<M?! Olg!
npjz?!oum<jm?!uQg<gl<?!gm<c?!hqk<k!lbg<gl<!Lkzqbux<jx!fQg<Gl</!
!
nLg<gqvig<!gqpr<G!OsVl<!lVf<Kgt<;< < < < < << < < < < << < < < < < !
 nSugf<kq!Ozgqbl</!! !
hkii<k<k!G{!uqtg<gl<?!h/w{<;21/< < < < << < < < << < < < < !
 nSugf<kq!jkzl<;!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!hkii<k<k!G{!uqtg<gl<?!h/w{<;21/< < < < << < < < << < < < < !
 l^<Klqvsibel<;!
!!!!!!!!!!!!!!!ng^<kqbi<!juk<kqb!vk<kqe!SVg<gl<!< < < < < << < < < < << < < < < < .!471?!h/w{<;64/<<< !
 kitqshk<kqiq!umgl<;!
!!!!!!!!!!!!!!!!!!ngk<kqbi<!juk<kqb!giuqbl<!< < < << < < << < < < .!2611?!h/w{<;936/!<<< !
 lgk<ugikq!$v{l<;!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!ng^<kqbi<!-v{<m< < << < << < < ibqvl<?!h/w{<;265/< << << < !
!!
! !
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ogicOuzq!Oui<h<hm<jm< < << < << < < !
OuX!ohbi<;< << !
!! gVfigl<?!gezq?!giiqjl?!ogiMOuzq?!gitqzqf<kqve<?!gieqzl<?! ogics<sq?!
sqk<kqv&zq?! sqk<kqv&zl<?! sqk<kqvl<?! oRgqpq?! kpz<?! kqg<G?! kqjsfi?! uR<skivl<?!
ue<eq?!ng<eq?!nkqsesq!dkgue<?!skiOuki?!sqk<kqvgl<?!khee<?!kqgei?!usgl<?!
ueli?!ue<eqhiqbl<?!sqk<vgl<?!ogicue<eq?!uzque<eq?!kquqhqfill</!
!
hbe<hMl<!dXh<H< < << < << < < ! ;!! Oui<h<hm<jm/!
Sju! ! ! ;!! gii<h<H?!uqXuqXh<H/!
ke<jl<<< ! ! ;!! ouh<hl</!
hqiqU! ! ! ;!! gii<h<H/!
!
osb<jg;<<< !
! Ljxouh<hgx<xq!! ;! Anti periodic. 
! uqbi<juB{<mig<gq!!;! Diaphoretic. 
!
ohiKg<G{l<;< << << < !
! -keiz<! gm<c?! H{<?! gpjz?! utqOfib<?! njvbih<Hg<gm<c?! Gk<kz<?!
Osijh?!&zOvigl<?!dkqvg<gm<M?!fQOvx<xl<?!ohVubqX!-ju!Ohil</!
!
gm<cuqv!{r<gqvf<kq!giz<gt<!njvbih<Hg<< < < < < < << < < < < < << < < < < < <!
gm<cs<$!jzuQg<gr<!gip<&zl<!< < Q < < < << < Q < < < << < Q < < < < .!Lm<c!vk<kg<< < << < << < <!
gm<MfQ!Ovx<xr<!gek<k!ohVubqXl<< Q < < < << Q < < < << Q < < < <!
nm<Mr<!ogicOuz< << << < q!bil</< << !
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!ngk<kqbi<!G{ugiml</< < << < << < < !
!! -e<El<! -keiz<! $jzg<gm<M?! Gxqh<H{<?! gqvf<kq?! Olgh<H{<?! ofxqSvl<?!
fs<Ss<Svl<!LkzqbjuBf<!kQVl</!
!
dhObigqg<Gl<!Ljx< << << < ;!!
!! -ke<! Oui<h<hm<jmjb! njvk<K! Oujtg<G! 1/4! nz<zK! 1/2!
S{<jmg<gib<h<! hqvli{l<! hSuqe<hizqziuK! nz<zK! out<tim<Mh<hizqziuK!
gzg<gq!21!nz<zK!26!fit<!ogiMk<Kuvh<!hjpbSvl<?!HjvObiMl<!njvbih<Hg<!
gm<c?! $jzg<gm<M?! $jzh<hqch<H?! ouc$jz?! Okgk<kqz<!
gvMLvmigg<gm<MR<$jz?!dt<&zl<?!gqvf<kq?!gVh<huiB!Lkzqb!hq{qgt<!kQVl</!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!hkii<k<k!G{!uqtg<gl<?!h/w{<;38:/< < < < << < < < << < < < < !
!
! !
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ogicOuzq!OsVl<!lVf<Kgt<;< < << < << < < !
 sqk<kqv&z!ofb<;!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!hkii<k<k!G{!uqtg<gl<?!h/w{<;391/< < < < << < < < << < < < < !
 ogicOuzqs<!$v{l<;!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!hkii<k<k!G{!uqtg<gl<?!h/w{<;391/!< < < < << < < < << < < < < !
 ng<gqeqLgs<!$v{l<;!
!!!!!!!!!!!!!!!sqgqs<sivk<f!kQhl<!we<El<!juk<kqb!F~z<?!h/w{<;233/< < Q < < < < < << < Q < < < < < << < Q < < < < < < !
 kqh<hqzq!vsibel<;!
!!!!!!!!!!!!!!!!ng^<kqbi<!juk<kqb!vk<kqe!SVg<gl<!< < < < < << < < < < << < < < < < .471?!h/w{<;62/<<< !
 lgiuqz<uikq!Ozgqbl<;!
!!!!!!!!!!!!!!!!ng^<kqbi<!juk<kqb!vk<kqe!SVg<gl<!< < < < < << < < < < << < < < < < .471?!h/w{;51/<< <<!
 kskQhig<gqeq!$v{l<;!
!!!!!!!!!!!!!!!!sqgqs<sivk<f!kQhl<!we<El<!juk<kqb!F~z<?!h/w{<;228/< < Q < < < < < << < Q < < < < < << < Q < < < < < < !
!!!
! !
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smiliR<sqz<< << << <!
OuX!ohbi<;< << !
! smilisq?!\mliR<sq?!jhsisq?!scjz?!lilqsq!H,kOssqfq/!
!
hbe<hMl<!dXh<H< < << < << < < ! ;!! Oui</!
Sju! ! ! ;!! -eqh<H!)hs<jsbqz<*?!)gib<f<khqe<*!gii<h<H/!
ke<jl<<< ! ! ;!! ouh<hl</!
hqiqU! ! ! ;!! gii<h<H/!
osb<jg;<<< !
! ouh<hL{<mig<gq!! ;! Stimulant. 
! -squgx<xq!! ! ;! Antispasmodic. 
! sqXfQi<h<ohVg<gq!! ;!Diuretic. 
! Ogijpbgx<xq!! ;!Expectorant. 
G{l<;<<< !
! -kx<G!sqzf<kq!fR<S?!hjpbSvl<?!dm<$M?!uib<U?!gpqs<sz<?!g{<O{ib<?!
-Vlz<?!GVkqbpz<?!-jvh<H!fQr<Gl</!
Gm<mR<!sqzf<kquqml<!Ogi< < < << < < << < < < v!Hvi{!Svl<<<<!
dm<cer<giz!Ohkqg{<O{ib<!ym<cVlz<!< < < < < << < < < < << < < < < < .!osim<cvk<k< << << < !
hqk<klqjvh<!OhGl<!ohVr<Ogijv!we<Xjvg<GR<< < < < < < << < < < < < << < < < < < <!
Sk<ksmi!liR<sqjz!osiz</< < << < << < < !
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!ngk<kqbi<!G{uigml</< < << < << < < !
dhObigqg<Gl<!Ljx< << << < ;!!!
!! 3! uvigoejm! smiliR<sqjz! fSg<gq! yV! gzbk<kqz<! Ohim<M 1/4! hc!
szl<uqm<M!1/8!hcbigs<!S{<mg<!gib<s<sq!ucgm<c!Oujtg<G!2.3!nUe<^<!uQkl<!
kqel<! 3! Oujt! ogiMg<gzil</! ! -ju! -jvh<jhg<Gl<?! =vZg<Gl<! hzk<jkg<!
ogiMg<Gl</!dkqvs<! sqg<gjz!fQg<Gl</!!fQjv!uvm<Ml</!!kQhek<jk!d{<mig<Gl</!!
-kje! nkqg! ntuigUl<! fQck<Kl<! ogiMg<gg<! %miK/! ! nr<rel<! ogiMg<g!
kjzuzq?!lbg<gl<?!hiiju!lf<kl<!-ux<jx!d{<mig<Gl</!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!hkii<k<k!G{!uqtg<gl<?!h/w{<;415/!!!< < < < << < < < << < < < < !
smiliR<sqz<!OsVl<!lVf<Kgt<;< < < < << < < < << < < < < !
 smiliR<sqz<!$v{l<;!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!hkii<k<k!G{!uqtg<gl<?!h/w{<;415/< < < < << < < < << < < < < !
 hizim!$v{l<!
!!!!!!!!!!!!!!!!!!!!!!!!ng^<kqbi<!juk<kqb!giuqbl<?!h/w{<;838/< < < < << < < < << < < < < !
 Lck<jkzs<!$v{l<!
!!!!!!!!!!!!!!!!sqgqs<sivk<f!kQhl<!we<El<!juk<kqb!F~z<?!h/w{<;229/< < Q < < < < < << < Q < < < < < << < Q < < < < < < !
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 -zur<gikq!$v{l<!
!!!!!!!!!!!!!!!!sqgqs<sivk<f!kQhl<!we<El<!juk<kqb!F~z<?!h/w{<;232/< < Q < < < < < << < Q < < < < < << < Q < < < < < < !
 Olgfik!jkzl<!
!!!!!!!!!!!!!!!!!!!!!!!!!Okjvbi<!fQi<g<Gxq!juk<kqbl<?!h/w{<;6:/< Q < < < < << Q < < < < << Q < < < < < !
 lf<k!uib<Ug<G!$v{!Ljx!
!!!!!!!!!!!!!!!!!!!!!!!!!!Okjvbi<!fQi<g<Gxq!juk<kqbl<?!h/w{<;92/< Q < < < < << Q < < < < << Q < < < < < !
!
! !
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hs<jsg<!gx<H,vl<< < < << < < << < < <!
!
!! nm<mGe<lR<!$jz!b[giK!uikoliM< < << < << < < !
!! Km<mOl!gh<hq{qBf<!Okix<xiOu!< < < << < < << < < < –!lm<mzVr<< << << <!
!! %f<ke<!LcliOk!ogim<Mr<!< < < << < < << < < < ghl<OhiGR<< << << <!
!! sii<f<khs<jsg<!gx<H,vk<!kiz</< < < < < < << < < < < < << < < < < < < !
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!hkii<k<k!G{!uqtg<gl<?!h/w{<;!259/< < < < << < < < << < < < < !
G{l<;<<< !!!
!! hs<jsg<! gVh<H,vk<kqeiz! wm<Muqk! Ge<lr<gt<?! gQz<gtqz<! Gk<kz<?!
uikOfib<?!sQp<h<hqvOlgl<?!sqOz]<l!Ogihl<!-jugt<!fQr<Gl</!
!! -f<k!-ek<kqz<!=se<?!uQle<?!H,kis<sqjxbe<!we!&e<X!ujgh<hMl</!
!
osb<jg<<< :   
  Gtqi<s<sqB{<mig<gq?!dmz<!ouh<hgx<xq?!dmx<Oxx<xq/!
!
dhObigqg<Gl<!Ljx;< << << < !!!
!! -jk! Oujtg<G! njvg<giz<?! giz<! Ge<xqobjm! -kvs<! svg<GgTme<!
%m<cg<! ogit<tzil</! keqbig! dhObigh<hMk<KuK! gqjmbiK/! ! sqxqK!
g^<K~iqBme<! Osi<k<Kk<! Oke<! uqm<M! lk<kqk<Kg<! ogiMg<g! ghk<jkBl<!
SvOvigk<jkBl<!g{<cg<Gl</!!!
!! -v{<M! Okizi! njvk<k! sf<kek<Kme<! yV! Ge<xq! wjm! hs<jsg<!
gx<H,vLl<!Gr<Glh<!H,Ul<!%m<cs<!siQvk<kqx<Gh<!H,s!ouh<hLl<!wiqs<sZl<!nmr<Gl</!!!!
!
hs<jsg<!gx<H,vl<!OsVl<!lVf<Kgt<;< < < < < < << < < < < < << < < < < < < !
 fuObig!lik<kqjv;!
!!!!!!!!!!!!!!!!!!!!!!!!!!Okjvbi<!fQi<g<Gxq!juk<kqbl<?!h/w{<;69/< Q < < < < << Q < < < < << Q < < < < < !
 fivib{ik<kqv!lik<kqjv;!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!Okjvbi<!Osgvh<hi?!h/w{<;296< < << < << < < /!
!
 hs<jsg<!gx<H,v!lik<kqjv;!!
!!!!!!!!!!!!!!!!sqgqs<sivk<f!kQhl<!we<El<!juk<kqb!F~z<?!h/w{<;238/< < Q < < < < < << < Q < < < < < << < Q < < < < < < !
 g^<K~iq!lik<kqjv;!!
!!!!!!!!!!!!!!!sqgqs<sivk<f!kQhl<!we<El<!juk<kqb!F~z<?!h/w{<;239/< < Q < < < < < << < Q < < < < < << < Q < < < < < < !
 OgiOvisje!lik<kqjv;!
!!!!!!!!!!!!!!sqgqs<sivk<f!kQhl<!we<El<!juk<kqb!F~z<?!< < Q < < < < << < Q < < < < << < Q < < < < < h/w{<;23:/<<< !
!
22 
 
sQeqs<sVg<gjvQ < <Q < <Q < < !
!
!! sQeqs<!sVg<gjvg<Gk<!kQvik!ue<SvLr<Q < < < < Q < <Q < < < < Q < <Q < < < < Q < <!
!! %uqg<Gl<!uikk<kqe<!%m<MxU!< < < < << < < < << < < < < -!Oleqx<Gl<< << << <!
!! uif<kq!obiMgqVlq!lixik!uqg<gZOl< << << < !
!! Ohif<kqjsjb!uqm<Mh<!Hv{<M/< < < << < < << < < < !
!
G{l<;<<< !
! sQeqs<sVg<gjvg<G! uikSvl<?! ug<gqiqg<gqe<x! uik! Ofib<gt<?! ulel<?!
gqVlqOvigl<?!fQr<gik!uqg<gz<!Ngqb!-jugt<!Ohil<!we<g/!
osb<jg;<<< !!dvlig<gq?!dt<tpzix<xq/!
!
dhObigqg<Gl<!Ljx< << << < ;!
o njv! Lkz<! yV! Okizi! wjm! si<g<gjvbqz<! sqxqK! Nuqe<! ofb<!
%m<cbiuK! nz<zK! hiZme<! sqxqK! Wzg<gib<! uqk<kqe<! $v{lqm<miuK!
dm<ogit<th<! hqk<kl<?! nOvisgl<?! olb<lbg<gl<! Lkzqbjugt<! fQr<Gl</!!
-keiz<! -vk<kl<! Sk<kh<hMuKme<! lzk<jk! -tgzigh<! Ohigs<!
osb<Bl</-K!Suis!dXh<HgTg<Gl<?!=vZg<Gl<?!-Vkbk<kqx<Gl<!uZjug<!
ogiMg<Gl</! fvl<Hgt<! ogm<ch<hMl</! -g<gVk<kqjeg<! ogi{<Om!
nxquiti<gt<!ohVl<hie<jlbie!$v{r<gtqz<! sloejm!si<g<gjv!%m<c!
dhObigl<!osb<Bl<hcbigg<!%xqbqVg<gqe<xei</!
o si<g<gjvBme<! uiKjl! ofb<jbg<! %m<cs<! sh<hqm! oki{<jmg<! gl<ljz!
fQg<Gl</! -e<El<! -K! Ge<l! uzqjbBl<?! nhieuiBuqe<! kjmjbBl<!
G{h<h{Mk<Kl</!
o Sqx<xil{g<G! w{<o{bqx<! si<g<gjv! %m<cg<ogiMg<g! hqvsuqk<k!
^<kQiqgTg<G!kjmh<hm<Mt<t!dkqvs<sqg<gz<?!fQvjmh<H!-jugjt!fQg<Gl</!
o si<g<gjvjb! hizqziuK! szk<kqziuK! gjvk<K! ucgm<cs<! sih<hqm!
oki{<jmh<! Hjgs<sz<?! -Vlz<?! Gvz<gl<lz<?! lii<H! dzi<f<KOhikz<?!
Ki<hzlieui<gt<! Ohigk<kqz<! =Mhm<M! d{<mie! fMg<gl<?! -Vkbk<Kch<H!
Lkzqbjugt<!fQr<Gl</!
o Sk<klie!si<g<gjvjbh<!ohicosb<K!g{<gtqz<!sqxqKOhim!g{<gtqZt<t!
liSgjt!outqh<hMk<Kl</!sjk!uti<f<kqVh<hqEl<!gjvg<Gl</!
o si<g<gjvjbs<! sqxqK! giq! ofVh<hezqz<Ohim<M! Lgk<jk! nkx<G! Ofvig!
juk<Kg<! ogi{<M! g{<j{k<kqxuilz<! Olx<Ohii<jubqm<M! Hjgjb!
fisqbqe<! upqbig! dt<Tg<G! ogit<ts<! szOki]l<?! nkeiZ{<mie!
fisqbqe<!njmh<H?!Kl<lz<!Ngqb!-jugt<!Ohil</!
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o oum<Mg<gibl<?! nchm<mgibl<! -jugTg<Gs<! si<g<gjvBme<! sqxqK!
S{<{il<H! %m<c! lk<kqk<Kg<! gibk<kqe<Olx<Ohim! vk<kl<!
outquvouim<milz<!NXl</!
!!!!!!!!!!!!!!!!!!!!!!!!!!hkii<k<k!G{!uqtg<gl<?!h/w{<;977?931/< < < < << < < < << < < < < !
sQeq!OsVl<!lVf<Kgt<;Q < < <Q < < <Q < < < !
 NmiOkijm!l{h<hiG!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!sqk<k!juk<kqb!kqvm<M?!h/w{<;468/< < < << < < << < < < !
 gx<H,vikq!$v{l<!
!!!!!!!!!!!!!!!!!!!!!!!ngk<kqbi<!nm<muj{!uigml<?!h/w{<;211/< < < < << < < < << < < < < !
 kitqsikqs<!$v{l<<<<!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!sqk<k!juk<kqb!kqvm<M?!h/w{<;468/< < < << < < << < < < !
!!
! !
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Oke<<<<!
!! hqk<kLme<!uif<kq!hqiqbik!< < << < << < < okif<k!ghl<< << << <!
!! wk<kquVl<!uib<U!lqxr<gqh<Ohi!< < < < << < < < << < < < < –!olk<kUOl<<< !
!! DeqZXl<!vk<kljx!Bx<xhc!Sk<kqosb<Bl<< < < < < << < < < < << < < < < <!
!! Okeqe<!ohiKg<G{Ol!osh<H/< < << < << < < !
G{l<;<<< !
! fz<z! Okeiz<! hqk<kl<?! uif<kq?! gh! sl<hf<klie! Ovigr<gt<?! uiB?!
-vk<kk<kqZt<t!Gx<xr<gt<!Lkzqbju!fQr<Gl<!we<g/!
osb<jg;<<< !!
!! dt<tpzix<xq?!lzlqtg<gq!)nkqg!ntuqz<*/!
!
dhObigqg<Gl<!Ljx;< << << < !
o Oujtg<G! 2?! 4! Okg<gv{<c!ntU! szk<Kme<! gzf<K! kqel<! 3! Oujt!
ogiMh<hK{<M/! ! -K! -vk<kk<jks<! Sk<kqosb<uKme<! \Quig<gqeqjb!
uqVk<kq!osb<Bl</!
o sikiv{lig!lVf<Kgjtk<! Okeqz<!nEhiel<!osb<K!ogiMg<g!-vk<kk<!
kijvgt<! upqbig! uqjvuqz<! ose<X! Ofijbg<! G{h<hMk<Kl</!!
-g<giv{k<jkg<! ogi{<Om! Oke<! nEhier<gtqz<! sqxf<koke! Ne<Oxii<!
%xqbqVg<gqe<xei</!
o Okjek<!Okgk<kqmk<kqx<G!Wx<xuiX!2?!21/2!Okg<gv{<c!ntU!szk<kqz<!
uqtiuqk<! kqel<! -VOujtbigs<! sqzfit<! okimi<s<sqbigg<! ogiMk<Kuv!
uQg<gl<?! gilijz?! gz<zjmh<H?! fQvjmh<H?! hg<guikl<?! $jz! Lkzqb!
Ovigr<gt<!G{liGl</!
o Okjes<! szk<kqz<! uqtiuqg<! ogiMg<gs<! sqXfQi<! ohVGl</! ! fQi<k<kijvbqz<!
g{<Mt<t!H{<gjt!Nx<Xl</! !ubqx<XOfijbBl<!kigk<jkBl<!nmg<Gl</!
kiK! hzk<jk! uqOs]qg<gs<! osb<Bl</! ! -e<El<! -jkg<! Gck<K!
uif<kqobMg<g!nhqeqbqe<!uq]l<!liXl</!
o Okjeg<!gVR<sQvgg<!gqbipk<kqz<!Osi<k<Kg<!ogiMg<g!gQz<uikl<!Ohil</!
o sQvgg<! gqbipk<kqz<! ogiMg<g! ouxqfib<g<gc?! uq]g<gc! Lkzqbjugt<!
Ohil</!
o out<jt! our<gibs<! six<xqz<! Osi<k<Kg<! g{<gtqz<! -v{<omiV! Ktq!
uqm<Mg<!ogi{<Muvg<!g{<kqjv!liXl</!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!hkii<k<k!G{!uqtg<gl<?!h/w{<;352/< < < < << < < < << < < < < !
Oke<!OsVl<!lVf<Kgt<< < < << < < << < < <!
 fivk<jk!Ozgqbl<!
 Okx<xir<ogim<jm!Ozgqbl<!
!!!!!!!!!!!!!! ! !!!sqk<k!juk<kqb!kqvm<M!< < << < << < < !
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MODERN ASPECT 
Smilax china Linn. 
 
Family  :   Liliaceae. 
English name  :  China root. 
Sanskrit name :   Dvipantaravaca, Madhusnuhi. 
Tamil name  :  Parankicekkai. 
Distribution  :   In China and Japan. 
Parts used  :   Rhizomes. 
 
Properties and uses:   
   The rhizomes are bitter, acrid, thermogenic, anodyne, anti-inflammatory, 
digestive, laxative, depurative, aphrodisiac, diuretic, sudorific, febrifuge and tonic.  
They are useful in syphilis, leprosy, skin diseases, epilepsy, insanity, scrofula, vitiated 
conditions of vata, flatulence, dyspepsia, colic, neuralgia, constipation, helminthiasis, 
psoriasis, fever, strangury, seminal weakness and general debility. 15 
TRADITIONAL USES OF SMILAX CHINA: 
• Aphrodisiac in the form of decoction.  Dose is I ounce thrice daily. 
• It is boiled in milk to which mastaki; cardamoms and cinnamon are added and 
taken internally in rheumatism, gout, epilepsy, chronic nervous diseases, 
cachexia, seminal weakness and constitutional syphilis. 
• It is used along with anantamul and other drugs of reputed efficacy in syphilis 
and rheumatism. 
• Leucorrhea:  Leucorrhea can be controlled effectively by taking rhizome 
powder 5mg with milk and drink it. 
• Diabetes:  A decoction of Smilax china root and fructus mume can be used in 
treating diabetes. 
• Excretion:  Powdered Smilax china root is taken with rice paste to treat 
Urolithiasis 
• Chronic arthritis and secondary and tertiary syphilis:  4-5gram of the 
coarse root powder is cooked well with 200ml of water and reduced to 60ml.  
Filtered and consume 2-3 weeks medication gives good result in arthritis and 
secondary and tertiary syphilis. 
26 
 
• Pemphigus and Skin diseases:  Equal amount of Sarsaparilla and China root 
are taken and made into decoction.  This is taken twice daily for the 
complaints such as pemphigus and chronic skin diseases. 
• Schizophernia and epilepsy:  10g of China root is added with 50ml water.  
Macerated, filtered.  This infusion is consumed early in the morning or in late 
evening.  This is considered to be a very effective for treatment of epilepsy, 
insomnia and schizophrenia. 
• Osteo-arthritis:  1-2gram of the powder is mixed with honey in cases like 
arthritis and neuralgia.  It contributes significant benefits in above complaints. 
• Relieving joint Numbness:  Medicated wine with Smilax china root is take 
orally to relieve joint numbness or tingling. 24 
Precaution: 
• Avoid excessive dosages it may causes nausea and vomiting. 
• Vinegar should not be used whole using the herb. 
• Pregnant and lactating women should avoid China root formulations as it may 
affect their health. 24 
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SULPHUR 
 
English name  :   Brimstone. 
Sanskrit name :  Gandhaka. 
Tamil name  :   Gandakam. 
 
Source:   
  A non metallic element found free in beds of gypsum and in a state of 
sublimation in regions of exinct volcanoes; also in combination with several ores 
called phyrites, as sulphates and sulphides of iron, copper, lead, zinc, mercury etc.  In 
India it occurs naturally in some parts, in Nepalm Kashmir, Afghanistan and in 
Burma.  It is a constituent of various vegetable and animal substances such as albumin 
etc.  It is obtained by roasting, fusion or by sublimation. 23 
 
Characters:   
 As met in the bazaar, it is of four kinds:  
1. Yellow variety or vitreous or precipitated sulphur or Amlasar gandhaka. 
2. The white variety known as roll sulphur. 
3. The red variety is called Rati hirakasi or Lal gandhak. 
4. The black variety, i.e., sublimed sulphur is a purified form of sulphur and is 
prepared by washing Gandhaka in milk.  It is first dissolved in an iron ladle 
smeared with butter and they gradually poured into a basin of milk.  When 
cool and solidified it is fit for use.  It is a light yellow powder of a bitter 
astringent taste and of a peculiar smell. 
  Dose is 12 to 24 grains with milk or other vehicle. 
  Yellow variety employed for internal use in combination with mercury. 23 
Action:   
  Sulphur is described as of bitter astringent taste with a peculiar strong smell.  
It increases bile, acts as a laxative, diuretic and insecticide.  Sulphur, when taken 
internally and in small doses, becomes absorbed and may be detected in the sweat, 
milk and urine.  It is a stimulant to the secreting organs such as the skin and the 
bronchial mucous membranes.  It has a specific action on the rectum and increases the 
haemorrhoidal secretions.  The sulphurous and mineral waters as they contains earthy 
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and alkaline sulphates act as laxative and diuretic, while the sulphurous acid 
disengaged from them acts as a diaphoretic.  In large doses it acts as a purgative. 23 
 
TOXICOLOGICAL ASPECTS OF SULPHUR: 
  Sulphur is not a highly toxic substance.  Improperly purified and irregularly 
prepared sulphur medicine if consumed over a long period then it causes toxic effects. 
 
The toxic features are as follows: 
• Yellowish discolouration of conjunctiva 
• Pallor of the face 
• Discolouration of the skin similar to the colour of ridged gourd flower 
• Disfigured and blackish teeth 
• Profuse hyperhidrosis with yellowish colour 
• Urine appears like goat’s urine 
• Faeces is dark yellow coloured 
•  Bad breath. 
• Dyspepsia 
• Flatulence 
• Distended abdomen with pain 
• Macules 23 
Antidote: 
o A decoction prepared with the roots of  i) Cassia auriculata ii) Cleome feline 
iii) Indigofera tinctoria dried rhizome of zingiber officinale, leaves of 
Gossipium herbaceum and Messua ferrea can be given as an antidiote for 
sulphur toxicity. 
o Paste of seeds of lotus in tender coconut water is also used as an antidote. 
o A decoction of equal parts of Piper nigrum, Indigofera tinctoria root and 
Cuminum cyminum is also usd as an antidote. 
o A decoction is prepared with Piper longum ,Glycyrrhiza glabra and the root 
bark of Solanum nigrum taking 10g each and given for 40 days in the morning 
and evening or till the poisonous effects are neutralised. 
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Myristica fragrans Houtt. 
 
Family  :   Myristicaceae. 
English name  :   Nutmeg tree, Mace tree. 
Sanskrit name :   Jati, Jatikka. 
Tamil name  :   Jatimaram, Jatikkai. 
 
Habitat:   
  Nutmeg tree is indigenous to the Malay Peninsula and penang.  It has been 
successfully cultivated in Madras and Southern India (Nilgiri Hills and Malabar 
Coast). 
 Seeds of the nutmegs of commerce, and the arillus surrounding the seed within 
the outer shell constitutes, when dried, the product known as mace. 15 
 
Parts used:   
  Dried seed (nutmeg), aril (mace). 
 
Constituents:   
  Kernel contains a volatile oil, fixed oil, proteins, fat, starch, mucilage and ash.  
Mace contains a volatile oil with that obtained from the kernel, a fixed oil, resin,  fat, 
sugar,destrin and mucilage.  The fixed oil which is called “butter of nutmeg” consists 
of myristin and myristic acid, and portion of the essential oil.  Essential oil contains 
myristicene and myristicol.  Essential oil of mace is of a yellowish colour with odour 
of mace and consists of macene. 33 
 
Properties and uses:   
  The nutmeg and mace are bitter , acrid, astringent, sweet, thermogenic, 
aromatic, aphrodisiac, anti-inflammatory, anodyne, diuretic, emmenagogue, 
antispasmodic, febrifuge, narcotic, stimulant, useful in vitiated conditions of kapha 
and vata, inflammations cephalalgia, helminthiasis, halitosis, dyspepsia, flatulence, 
colic, cough, dysmenorrhoea, ulcers, hepatopathy, splenopathy, ophthalmopathy, 
impotency, skin diseases, insomnia, hyperdipsia, cardiac disorders, fever and general 
debility. 15, 33 
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Action:   
  Nutmeg is aromatic, stimulant and carminative; In large doses, narcotic.  
Concrete oil is used as a abortifacient; Mace is carminative and aphrodisiac.  
Mahomedan writers describe nutmeg as stimulating, intoxicating, digestive, tonic and 
aphrodisiac.  “Dr.  Osiander describes nutmeg as an antipyretic and Dr.  Paracelsus, 
Lonicerus and Mathiolus describe them as a gastric tonic.  The content of ethereal oil, 
6-10%, in combination with myristicine gives the nutmeg a tonicising action on the 
stomach; its effect on the mucous membrane of the urinary passages is irritative, 
which may account for its use as an aphrodisiac and abortifacient.  Drs.Paracelsus, 
Lonicerus and Matthiolus, used nutmegs with aconstipating action; also as a diuretic 
against gastric catarrh and cardiac fibrillation.  Dr. Osiander found nutmegs useful 
against the vomiting of pregnancy.”- (Dr. Madaus’s Book). 
 Mace is useful in low stages of fever, in consumptive complaints, humoral 
asthma, and with aromatics in wasting and long continued bowel complaints.   When 
roasted it, as well as nutmeg, is useful in choleriac diarrhoea, flatulent colic and some 
forms of dyspepsia, obstructions of the liver and spleen.  Infusion of nutmeg is useful 
in quenching the thirst of cholera patients.  A paste of it is used as an application to 
the head in headache; palsy etc, a poultice of it applied round the eyes strengthens the 
sight. 
 The seeds are carminative and stomachic; useful in flatulency, nausea, and 
vomiting.  When given at a largely it is essentially narcotic. 24 
 
Traditional formulations:  
o Taking 100mg powder of Jayphal with a bit of goat milk, twice daily for five 
days, cures diarrhea showing traces of blood in stool. 
o Occasionally a patient defecates half digested food that stinks obnoxiously.  
Patient feels week after passage of stool.  This indicates malfunctioning of 
pancreas.  Taking pasted Jayphal, one teaspoonful with a little water, twice 
daily for a week, cures the ailment. 
o Taking 100mg of Jayphal powder with aqueous extract of Tribulus terrestris 
twice daily for five days cures inflammation of urinary tract.  Dousing 5gm of 
crushed seeds of Tribulus terrestris in one glass of water overnight a decanting 
in the morning gives aqueous extract of Tribulus terrestris. 
o For treatment of inflammations of bladder and urinary tract. 33 
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TOXIC EFFECT OF NUTMEG: 
  Numerous literature report that myristicin is responsible for hallucinogenic 
effects, which induced by the consumption of nutmeg due to its metabolism structure 
of 3-methoxy-4, 5- methylendioxyanphetamine.  Minimum dosage of nutmeg that can 
cause psychogenic effect is 5g with 1to2 mg myristicin content and this dosage is 
considered as toxic dose.  At higher dosage of myristicin death may occur.  
Additionally myristicin poisoning can lead to many health problems that related to 
brain problem. 
 
Symptoms of nutmeg: 
• Hallucinations 
• Drowsiness 
• Dizziness 
• Dry mouth 
• Confusion 
• Seizure  
 
  Some of the other notable side effects were respiratory, cardiovascular and 
gastric distress. 
Texas Poison Center Network received 17 nutmeg poisoning and 64.7% from 
that cases involved abuse and the rest was unintentional exposure.  Most of the 
nutmeg exposures were via the oral route and minor cases of nutmeg exposures 
occurred through insufflated nutmeg, unintentional dermal and ocular exposures.  
Nutmeg also has been misused by mixing it with other drugs in order to get “high”.  
For intoxication cases, treatments like decontamination (cathartic, charcoal, dilution, 
fresh air, IV fluids) and supportive care (benzodiazepines) will be provided to reduce 
the effects. 48 
 
TOXIC EFFECT OF MACE: 
  Mace is POSSIBLE UNSAFE when taken in doses larger than amounts found 
in foods.  Mace contains the chemical myristicin which has been linked to 
hallucinations and other mental side effects.  People who have taken larger doses of 
mace have experienced nausea, dry mouth, dizziness, irregular heartbeat, agitation 
and hallucination.   
 Mace is unsafe when taken by mouth in doses larger than amounts found in 
foods.  In pregnant women it might cause miscarriages or birth defects. 
 Mace might reduce immune function. 49 
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Syzygium aromaticum (Linn) Merrill & Perry 
 
  Family  :   Myrtaceae. 
English name  :   Clove tree, cloves. 
  Sanskrit name :   Lavangam, Devakusumam. 
  Tamil name  :  Kirampu. 
  Distribution  :   Cultivated in south India. 
  Parts used  :   dried flower buds, oil. 
 
Properties and uses:   
  The cloves are acrid, bitter, aromatic, refrigerant, ophthalmic, digestive, 
carminative, stomachic, stimulant, antispasmodic, antibacterial, rubefacient, 
aphrodisiac, appetizer, expectorant, emollient, anthelmintic, sialogogue, rejuvenating, 
galacto-purifier, diuretic, febrifuge and tonic.  They are useful in halitosis, odontalgia, 
ophthalmopathy, flatulence, colic, gastropathy, anorexia, cough, asthma, vitiated 
conditions of kapha and pitta, burning sesation, skin diseases, helminthiasis, agalactia, 
impurity of breast milk, strangury, fever, cephalalgia, neuralgia, laumbago, nostalgia, 
dental caries, heperacidity, vomiting, dipsis, hepatopathy, general debility and 
tuberculosis. 40 
 
TRADITIONAL USES OF CLOVE:  
Clove candy – Lavanga Murappa (or) Thithippu: 
                                                                  Theraiyar Maha Karisal, P.No:51. 
DANGEROUS SIDE EFFECTS OF CLOVE: 
 INCREASES BLEEDING:  The spice contains a chemical named eugenol, 
which being a blood thinning agent, can decelerate the process of blood 
clotting, promoting abnormal bleeding. 
 LOWER SUGAR LEVEL IN THE BLOOD:  Clove can decrease the 
amount of glucose in our bloodstream significantly, which might be extremely 
harmful for hypoglycemia patients.  
 TOXICITY:  Clove can also impose serious toxic effects.  Whether use large 
doses of   its raw extract.  They produce nausea, vomiting, shortness of breath, 
sore throat, sedation, fluid imbalance, kidney disorders and liver disorders. 
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 ALLERGIC REACTIONS:  Allergy is caused by eugenol.  Excessive clove 
ingestion produce rashes, hives, swelling, chocking of throat, etc.  In the worst 
scenario, it develops anaphylaxis.  Being an acute whole body allergic 
reaction, it can cause death. 
 RESPIRATORY PROBLEMS:  Clove cigarette has become highly popular 
these days.  It can result in serious breathing problems like shortness breath 
and lung infection.   
 SEIZURES:  This spice can cause irregular electrical activity within our brain 
cells, thereby making vulnerable to one time or multiple seizures.  This 
condition is mainly characterized by unconsciousness and convulsions may 
end up developing epilepsy too. 
 MAKE THE SKIN SENSITIVE:  Topical application of undiluted clove oil 
cause irritation, rashes, burns, contact dermatitis.  Sometimes damage the skin 
cells. 
 MOUTH SENSITIVITY:  Mucous membranes present in the inner walls of 
the mouth can get inflamed by too much consumption of clove or application 
of its oil. 
 LOSS OF SENSATION:  The eugenol content of clove can turn it into a 
numbing agent. 
 ERECTILE/EJACULATION ISSUES:  In men clove can cause erectile 
dysfunction or premature ejaculation.  Regular application of herbal creams 
containing clove extracts to the penis can trigger these sexual issues. 44,47 
 
 
                                          
  
35 
 
Mesua ferrea (Burm.f.) Kosterm. 
 
  Family  :   Guttiferae. 
English name  :   Mesua, Iron wood tree. 
Sanskrit name :   Nagapuspah, Nagakesarah. 
Tamil name  :   Nagapppu, Nanku. 
 
Habitat: 
  Common on the Eastern Himalayas, East Bengal and Assam, Eastern Ghats 
and Western Ghats upto about 5000 feet , Burma and the Andamans; it is cultivated in 
gardens. 15 
 
Parts Used:  
  Flowers, Oil. 
Properties and uses:   
  The flowers are astringent, bitter, acrid, mildly heating, anodyne, sudorific, 
digestive, carminative, constipating, anthelmintic, diuretic, alexipharmic, expectorant, 
stomachic, haemostatic, aphrodisiac, febrifuge and cardiotonic.  They are useful in 
vitiated conditions of pitta and vata, asthma, cough, hiccough, halitosis, leprosy, 
scabies, dermatopathy, pruritus, pharyngodynia, vomiting, dysentery, haemorrhoids, 
ulcers, burning sensation of feet, dipsia, impotency, leucorrhoea, haemoptysis, 
strangury, cephalalgia, fever and cardiac debility. 
 
Medicinal Uses:   
  Dried flowers powdered and mixed with ghee or a paste made of flowers with 
addition of butter and sugar are given in bleeding piles as well as dysentery with 
mucus.  They are also useful in thirst, irritability of the stomach, excessive 
perspiration, cough with much expectoration, dyspepsia etc.  Leaves and flowers are 
used in scorpion-stings.  Syrup of the flower – buds is given for the cure of dysentery.  
Powdered flowers mixed with old clarified butter that has been washed a hundred 
times in water are said to be an effectual application in burning of the feet.  The same 
is applied with much benefit to bleeding piles. 40 
 Administering 500mg of dried and powdered flower of Nageshwar, with a 
little curd and water, once daily for a week, controls leucorrhea. 
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 Taking 750mg powder of dried flowers of Nageshwar, twice daily for three 
days, controls fever. 
 Applying hot poultice of pasted flower of Nageshwar on swollen and painful 
arthritic joints of limbs subside swelling and removes pain. 
 The seeds yield Oil.  It is used to treat rheumatism and skin diseases. 
  No known toxicological evidence is found in literature regarding this herb. 33 
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Withania somnifera (Linn) Dunal. 
 
  Family  :  Solanaceae 
  English name  :   Winter cherry. 
  Sanskrit name :   Asvagandha, Varahakarni. 
  Tamil name  :   Amukkira, Amukkirakkilangu. 
  Distribution  :   In the drier parts of India, in waste places also  
     Cultivated. 
  Parts used  :   Roots, Leaves. 
 
Phytochemical constituents: 
Root :   
  The roots are reported to contain alkaloids, amino acids,steroids, volatile oil, 
starch, reducing sugars, glycosides, hentriacontane, dulcitol, withaniol, an acid (m.p. 
280-283 decomp.), and a neutral compound (m.p. 294-296). Many biochemically 
heterogeneous alkaloids have been reported in the roots. Basic alkaloids include 
cuscohygrine, anahygrine, tropine, pseudotropine, anaferine, isopelletierine, 
withananine, withananinine, pseudo-withanine, somnine, somniferine, somniferinine. 
Neutral alkaloids include 3-tropyltigloate and an unidentified alkaloid. Other alkaloids 
include withanine, withasomnine, and visamine. Withanine is sedative and hypnotic 
(Khare, 2007). Withasomnine has been separated from the roots of the plant grown in 
West Germany. Visamine is a new alkaloid which has been separated from the roots 
of the plant grown in Soviet Union. It prolonged hexanal-induced sleeping time and 
showed hypothermic and nicotinolytic effects in mice (Rastogi et al., 1998).The free 
amino acids identified in the root include aspartic acid, glycine, tyrosine, alanine, 
proline, tryptophan,glutamic acid, and cystine (Khare, 2007).15 
 
Properties and uses:   
  The tuberous roots are astringent, bitter, acrid, somniferous, thermogenic, 
stimulant, aphrodisiac, diuretic and tonic.  They are useful in vitiated conditions of 
vata, leucoderma, constipation, insomnia, tissue-building and nervous breakdown. 
 The root is regarded as tonic, alterative, and aphrodisiac, and is used in 
consumption, emaciation of children, debility from old age, rheumatism, etc.  It has 
also narcotic, diuretic, and deobstruent properties. 
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 Rajputs regard the root as useful in rheumatism and dyspepsia.  In the Punjab, 
it is used for lumbar pains and considered aphrodisiac.  In Sind, it is used to cause 
abortion. 
 The ground root and bruised leaves are employed as a local application to 
carbuncles, ulcers and painful swellings.  The leaves are very bitter, and are given in 
infusion in fevers.  The fruit is diuretic. 
 The sutos use a decoction of the root for colds and chills, while Transvaal 
Sutos administer it to tone up the uterus in women who habitually miscarry and in 
order to remove retained conception products.  The Sutos also take an infusion of the 
bark for asthma and apply an ointment of the leaf to bed-sores. 
 An enema of the decorticated root is given by the Zulus to feverish infants.  
They regard the plant as a specific for gangrenous rectitis, using an infusion of the 
root as an enema.  They also use the plant in treating syphilis, and successfully 
employ the leaf in the healing of sores. 
 It is considered a tonic and aphrodisiac by the Indian physicians who use it in 
general debility, rheumatism, consumption, and loss of appetite.  A patient with 
chronic gastritis and marked loss of appetite and general debility was given a full 
course of the powdered root alone for a few weeks without any benefit.  He was then 
put on this and Argyria spinosa which is considered a very good tonic, with the same 
negative result.  A woman with hectic fever of tubercle and marked general weakness 
was put on the same combination.  The result was disappointing. 
 The root in combination with other drugs is prescribed for snake- bite 
(charaka, yogaratnakara) and scorpion-sting (charaka). 40, 24 
 
Recent research about Withania somnifera:  
Anti-inflammatory Activity: 
Asvagand (Withania somnifera) has been shown to possess anti-inflammatory 
property in many animal models of inflammations like carrageenan-induced 
inflammation, cotton pellet granuloma and adjuvant-induced arthritis (Sharma et al., 
191, Sahni et al., 1994). 
 
Anti biotic activity: 
The antibiotic activity of the roots as well as leaves has recently been shown 
experimentally. Withaferin A in concentration of 10µg/ml inhibited the growth of 
various Gram-positive bacteria, acid-fast and aerobic bacilli, and pathogenic fungi. 
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Immunomodulatory Activity: 
Asvagand showed a significant modulation of immune reactivity in animal 
models. Administration of Asvagand was found to prevent myelo-suppression in mice 
treated with three immunosuppressive drugs viz. cyclophosphamide, azathioprin, and 
prednisolone. Treatment with Asgand was found to significantly increase Hb 
concentration, RBC count, platelet count, and body weight in mice (Ziauddin et al., 
1996). 
 
Anti-ageing Effect: 
Double-blind clinical trial carried out to study the effect of plant on prevention 
of ageing in 101 normal healthy males in 50-59 years age group. Root powder (0.5 g) 
was given orally three times a day for 1 year. Results showed statistically significant 
increase in Hb, RBC, hair melanin, and seated stature in treated group in comparison 
to placebo group. Decrease in serum cholesterol was more in treated group than in 
placebo group (Rastogi et al., 1998) 
No known toxicological evidence is found in literature regarding this herb. 
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Plumbago zeylanica Linn. 
 
Family  :   Plumbaginaceae. 
English name  :   Ceylon lead-wort. 
Sanskrit name :   Angk-shika, Chitraka-vrikshaha. 
Tamil name  :   Venkodiveli 
 
Distribution:   
  Throughout India, much cultivated, wild in the W. Peninsula and probably in 
Bengal, Malay peninsula, Ceylon – Tropics of the Old World. 
 
Properties and uses: 
  The roots are Acrid, Astringent, Thermogenic, Anthelmintic, Constipating, 
Expectorant, Anti-Inflammatory, Abortifacient, Alterant, Antiperiodic, Carminative, 
Digestive, Sudorific, Narcotic, Gastric and Nervous Stimulant and Rejuvenating.  
They are useful in Dyspepsia, Colic, Inflammations, Cough, Bronchitis, 
Helminthiasis, Haemorrhoids, Elephantiasis, Chronic and Intermittent Fever, Leprosy, 
Leucoderma, Ring-Worm, Scabies, Hepatosplenomegally, Amenorroea, Odontalgia, 
vitiated conditions of vata and kapha and anaemia. 40 
The root of Plumbago zeylanica is said to increase the digestive power,to 
promote the appeite, and to be useful in Dyspepsia,  Piles, Anasarca, Diarrhoea, Skin 
Diseases, etc.  For external administration, it is made into a paste with Milk, Vinegar 
or Salt and Water.  Such a paste may be applied externally in leprosy and other skin 
diseases of an obstinate character, and be allowed to remain until a blister has formed. 
 A Tincture of the Root-Bark has been employed as an Antiperiodic.  It acts as 
a powerful Sudorific. 
 The milky juice is used as an application to unhealthy ulcers and in cases of 
scabies. 
 A compound powder consisting chiefly of Plumbago zeylanica, Hydrocotyle 
asiatica, and Acorus calamus was administered for a considerable length of time to 
two cases of hemiplegia without any benefit. 
1.  The active principle is plumbagin and the pharmacological actions of the 
plant are due to the presence of this neutral principle. 
41 
 
2.   Externally it s a strong irritant and has a powerful germicidal action on 
bacteria and unicellular organisms. 
3. The principal action of plumbagin is on the muscular tissue which it 
stimulates in smaller doses and paralyses in larger ones. 
4. It stimulates the contraction of the muscular tissue of the heart, intestines 
and uterus.  The action is deep-seated. 
5. It stimulates the secretion of sweat, urine, and bile. 
6. It has a stimulant action on the nervous system.  Thus the use of Plumbago 
zeylanica in indigenous medicine as a rubefacient, vesicant, local ecbolic, 
and sudorific, has a rational basis.15 
Toxicity of root bark of Plumbago zeylanica: 
  Plumbago zeylanica is used by the physicians for the preparation of various 
medicines. 
  If the root bark of Plumbago zeylanica is ground and applied on the skin, it 
causes ulcerative dermatitis with erythroderma.  It consumed in excess gastritis and 
retrosternal burning sensation occur.  It also causes death. 15 
 
Antidote: 
o Cow’s ghee is given. 
o Blackgram vada prepared from gingelly oil is given. 
o A decoction of Luffa acutangula and Cyperus rotundus can also be used as an 
antidote. 
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Nardostachys jatamansi DC.!
Family  :   Valerianaceae. 
English name  :   Spikenard. 
Sanskrit name :   Jatamamsi, Mamsi.  
Tamil name  :  Jatamasi. 
Habitat: 
  The herb is growing at great elevations up to 17,000 feet on the Alpine 
Himalayas, in Nepal, Nhutan and Sikkim.   
 
Parts Used:   
  Roots. 
 
Constituents:   
  A volatile essential oil, resin, sugar, starch, bitter extractive matter and gum. 
Action:   
  Root is of  somewhat  bitter taste, aromatic, antispasmodic, diuretic, 
emmenagogue, nerve sedative, nerve stimulant, tonic, carminative, deobstruent; 
sedative to the spinal cord; promotes appetite and digestion.  
The roots are acrid, bitter, with a flavor; fattening, tonic, cooling, antipyretic, 
alexipharmic;  cure,  “Tridosha” , “kapha” , biliousness, disease of the blood, burning 
sensation, erysipelas, leprosy, skin discases, throat troubles, ulcers; improve the 
complexion. 
The roots are aromatic and bitter in taste.  They are supposed to possess tonic, 
stimulant, and antispasmodic properties, and are often employed in the treatment of 
epilepsy, hysteria, and convulsive affections.  Used for remedy in palpitation of the 
heart. 
This plant is said to possess all the properties of the officinal Valerian.  It is 
said to be antispasmodic and useful in intestinal colic.  It enters into the composition 
of a compound powder which is burnt and used for inhalation in bronchial affections.              
A tincture of it was used in the out-patient department in intestinal colic and 
flatulence, and found to give relief in those complaints. 
The rhizome in combination with other drugs is prescribed in snake-bite and 
scorpion-sting. 
In snake bite the rhizome is ground with water and applied to the eyes in 
stupor and coma.  It is given internally in powder form or as a decoction. 
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RESEARCH ABOUT Nardostachys jatamansi: 
  Jatamansi has been used in the treatment of many diseases and has several 
activities including anticonvulsant activity, antiparkinson’s activity, tranquillizing 
activity, hepatoprotective, neuroprotective, hypotensive, anti-diabetic activity. 
 
TOXIC EFFECT OF Nardostachys jatamansi: 
  Ethanol extract of the roots of Nardostachys jatamansi was studied for its 
anticonvulsant activity and neurotoxicity, alone and in combination with phenytoin in 
rats.  The results demonstrated a significant increase in the seizure threshold by 
Nardostachys jatamansi root extract against maximal electroshock (MES) seizure 
model as indicated by a decrease in the extension/flexion (E/F) ratio.  However, the 
extract was ineffective against pentylenetetrazole (PTZ) induced seizures.  
Nardostachys jatamansi root extract aso showed minimal neurotoxicity against 
rotarod test at doses that increased the seizure threshold. 
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Cinnamomum camphora (L.) J.Presl 
  Family :   Lauraceae. 
  Local names :   Camphor tree, Kapur, Karpurah, Karpur. 
A word of caution: 
 Camphor, a strong chemical, interferes with various physiological processes if 
one exceeds proper dozes.  In no case, one should exceed an intake of 60 mg of 
camphor daily. 33 
Traditional formulations: 
o Giving water, obtained by dousing 50-60gm of camphor in one cup of water, 
in three small doses, removes unconsciousness caused due to too much 
drinking or due to some other reasons. 
o Taking 25mg of camphor with two teaspoonfuls juice of pan leaves twice 
daily for three days, cures impotence. 
o Taking 15mg of camphor with two teaspoonfuls of juice of betel leaves, cures 
body ache, headache caused due to influenza. 
o Taking 15mg of camphor with a little hot milk, twice or thrice daily, for three 
days, controls excessive sexual desire. 
o Taking 15mg of camphor with one teaspoonful juice of tuber of Cyperus 
rotundus, once daily early in the morning, on empty stomach for three days, 
controls problems due to tape worms and expels them. 
o Applying camphor with little amount of ghee on bleeding wounds and tying it 
stops bleeding immediately.  Such application would guard against wound 
turning septic.  This shall also reduce the pain. 
o Applying 10mg of camphor, mixed with a small quantity of latex of vat (Ficus 
bengalensis) on eyelids, by way of mild massaging, cures conjunctivitis. 
o Massaging the painful arthritis joints with camphor, mixed in ghee or mustard 
oil, reduces the inflammation. 
o
 Smelling a poultice of camphor, controls watery nose.  A mixture of camphor 
and powdered Nigella sativa, when smelled, controls, both, water nose and 
headache accompanying it. 33 
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TOXICITY OF CAMPHOR 
 Camphor occurs in nature in its dextrorotatory form, while the levorotatory 
form exists only as a synthetic form.  The two enantiomers present different profiles 
of toxicity. 
 The oral administration of acute doses of D-camphor to rats and rabbits caused 
pronounced signs of toxicity.  In rats the consume o food was reduced proportionally 
to the administered dose, starting from 464 mg/kg body weight/day, and at 1000 
mg/kg body weight/day convulsions and piloerection were observed, connected with a 
reduction of motility and weight gain.  Reduced body weight gain and food 
consumption were observed in rabbits treated with 681 mg/kg body weight/day 
(Leuschner, 1997). 
 Camphor showed porphyrogenic activity in primary cultures of chinck 
embryo-liver cells, with enhanced porphyrin accumulation ranging from 5-20 folds 
(Bonkovsky et al., 1992). 
 The main problems about camphor toxicity in humans are connected more to 
the large availability of camphor containing products and their diffused perception as 
unhazardous medicines rather than in the intrinsic toxicity of camphor.  The daily 
maximum human therapeutic dose is in fact approximately 1.43mg/kg which 
corresponds to a therapeutic ratio of more than 450 for the endpoint toxicity, 
reflecting a wide margin of safety (Leuschner, 1997).  On the other side, as mentioned 
above, camphor is present in several over the counter prodects, its use as a familiar 
remedy is commonly accepted, but still some lack of information persists among the 
consumers.  Cases of camphor intoxication in humans, especiall children, are 
relatively frequent, mostly because of accidental ingestion (Siegel and Wason, 2986).  
More than 100000 cases of ingestion exposures to camphor containing products were 
registered between 1990 and 2003 (Maoguerra et at., 2006), causing a range of 
symptoms that comprises convulsion, lethargy, ataxia, severe nausea, vomiting and 
coma (Koppel et al., 1988: Manoguerra et al, 2006). 
 
Reproduction toxicity 
  Doses up to 1000mg/kg body weight/ day to rats and up to 681mg/kg body 
weight/day to rabbits showed no teratogenic effects and inn none of the animals were 
observed higher rates of mutations or malformations (Leuschner, 1996). 
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Mutagenicity and cancerogenicity 
  In a Salmonella/microsome assay, the upper limit of the dose interval tested 
for camphor resulted to be the highest non-toxic dose, suggestion that the compound 
is not mutagenic in the Ames test (Gomes-Carneiro et al., 1998).  A single dose of 
camphor (0.5µM. g-1) administered 30, 45 or 60 minutes before gamma radiation 
significantly reducd the frequency of sister chromatid exchanges in mouse bone 
marrow, showing therefore a radiomodifying influence (Giel et al., 1989). 
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SUGAR 
  Sugar (or sucrose) is a carbohydrate.  Sucrose is made up of two simpler 
sugars, fructose and glucose.  
  Granulated sugars go through a refining process its called “empty calories” 
because they offer no nutritional value.  In addition, they are addictive and rob your 
body of energy and health. 
 
Dangers of consuming sugar: 
o Feeds candida. 
o Promotes wrinkling and aging skin. 
o Makes your blood acidic. 
o Can lead to osteoporosis and arthritis. 
o Rots your teeth. 
o Raises your blood sugar level. 
o Contributes to obesity. 
o Is addictive (almost as much as drugs). 
o Can create the urge to binge. 
o Provides ‘empty calories’ with no nutritional value. 
o Contributes to diabetes. 
o Robs your body of minerals. 
o Contributes to heart problems. 
o Can cause cancer. 
o Contributes to ulcers. 
o Can cause gallstones. 
o Contributes to adrenal fatigue. 
o Can suppress your immune system. 
o Raises the level of neurotransmitters called serotonin. 
o Weakens eyesight. 
o Can contribute to eczema 
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HONEY 
Chemical composition of honey: 
Honey is a mixture of carbohydrates, proteins, amino acids, vitamins, 
minerals, antioxidants and other compounds.  It contains a number of enzymes, 
including invertase, glucose oxidase, catalase, and acid phosphorylase.  Honey also 
contains eighteen free amino acids, the most abundant of which is proline.  
It contains trace amounts of the vitamins B2, B4, B5, B6, B11 and vitamin C.  
Minerals like calcium, iron, zinc, potassium, phosphorous, magnesium, selenium, 
chromium and manganese are also found in honey.  The main group of antioxidants in 
honey are the flavonoids, of which, pinocembrin is unique to honey and bee propolis.  
Naturally darker honey has greater antioxidant properties. 
Acetic, butanoic, formic, citric, succinic, lactic, malic, pyroglutamic, gluconic 
acids, and a number of aromatic acids are found in honey.  Bee’s honey is free of 
cholesterol.45 
 
Properties according to modern science: 
 Experiments and studies on honey have shown that honey is antiseptic, 
antimicrobial, antipyretic, anti-inflammatory, anti allergent, antitoxic, sedative, 
laxative, anti anemic, antioxidant, healing and cleansing, moisturizing and blood-
purifying.  It promotes rehydration, easily digestable, stimulates immunity, and is 
beneficial for all types of skin diseases.45 
 
Value of honey in diabetes mellitus: 
   Honey is beneficial for diabetic patients in two ways.  One is honey being 
three times sweeter then sugar, one may need a much smaller quantity of honey as a 
sweetener and, honey contains lesser calories than sugar.  The other is, by providing 
vitamins and minerals. 45 
   
Medicinal uses of honey: 
 Stress/fatigue: 15ml of honey orally to reduce stress and fatigue. 
 Weakness:  15ml of honey and fruit juice of Punica granatum twice a day 
before meals. 
 Sleep disturbance: Intake of 15ml of honey leads to sound sleep. 
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 Eyesight:  10ml of honey mixed with 10ml of carrot juice and consumed 
regularly will improve eyesight. 
 Bad breath:  5g of powdered cinnamon bark and 5ml of honey mixed with 
water and use as a mouth wash. 
 Teething pain:  Massage gums gently with honey.  Should not use in children 
below one year. 
 Sore throat:  5ml of honey and 10 ml of lime juice is mixed and given. 
Swallow the concoction every few hours until symptoms clear up.  Add a 
pinch of black pepper to increase blood circulation to the throat. 
 Cold and cough:  Mix 10ml if honey with equal quantity of ginger juice and 
consume twice a day. 
 Bronchial asthma:  A mixture of 2.5g if black pepper powder, 5ml each of 
honey and juice of ginger consumed thrice daily help to relieve the symptoms 
of asthma. 
 Hiccough:  5ml of honey is mixed with 10ml of breast milk. 
 Stomach ulcers:  5ml of new honey diluted in 10ml of water and given twice a 
day before meals. 
 Vomiting:  2.5g each of powder of fruit of piper longum and popped rice is 
grond with 15ml of honey and given orally as an antiemetic. 
 Dehydration:  Fresh honey diluted in water is given to rehydrate. 
 Diarrhoea:  Drink 5ml of old honey thrice a day before meals. 
 Diarrhoea/Dysentery:  15ml of honey mixed with 120ml of decoction of tubers 
of Cyperus rotundus is given in treatment of diarrhea and dysentery. 
 Bed-wetting:  Give 5ml of old honey daily just before going to bed. 
 Polyuria:  5ml of honey, 20ml of fresh juice of fruits of Phyllanthus emblica 
and 6g of pulp of P. emblica are mixed together and consumed twice a day. 
 Diabetes mellitus:  5ml of honey mixed with a pinch of powdered seeds of 
Gossypium herbaceum and is given to reduce blood sugar in diabetic patients. 
 Hypertension:  Daily intake of 10ml of honey mixed with 5ml of garlic juice 
helps to control blood pressure. 
 Hemiplegia:  240ml of honey is dissolved in 960 ml of water and is boiled 
down to total volume of 960ml.  In Unani system of medicine this is known as 
Mavul Asal. 
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 Obesity:  one glass of warm water taken with 10ml of honey and 5ml of  
lemon juice in early morning reduces fat and purifies blood. 
 Burns:  Apply fresh bee’s honey directly. 
 Cut and wounds, eczema:  Apply honey on cuts and wounds, eczema. 
 Burning sensation in the body and thirst:  Unpolished rice is washed with 
water and 100ml of this water is taken.  15ml of bee’s honey, 5g of sugar and 
10g of powder of stem of Santalum album are added to this and mixed well.  
This mixture is given twice a day after meals. 
 Jaundice and bleeding disorders:  15ml of honey mixed with 120ml of fresh 
juice of Adathoda vasica, is given twice a day in treatment of jaundice and 
bleeding disorders. 
 Relieve from hangover:  Mix 10ml of honey with half a cup of orange juice 
and half a cup yogurt.  Blend them properly and drink. 
 Morning sickness:  15ml of honey before breakfast. 
 Subfertility due to lack of semen:  Add 5ml of honey before breakfast.45 
 
TOXIC COMPOUND IN HONEY: 
  Honey may contain compounds that may lead to toxicity.  A compound 
naturally present in honey, named 5-hydroxymethylfurfural, may be formed during 
the heating or preservation processes of honey (HMF).  HMF is compound that may 
be mutagenic, carcinogenic and cytotoxic.  It has also been reported that honey can be 
contaminated with heavy metals such as lead, arsenic, mercury and cadmium. 
 Honey produced from the nectar of Rhodondendron ponticum contains 
alkaloids that can be poisonous to humans, while honey collected from Andromeda 
flowers contains grayanotoxins, which can cause paralysis of limbs in humans and 
eventually leads to death.   
 In addition, Melicope ternata and Coriaria arborea from New Zealand 
produce toxic honey that can be fatal.  
 There are reports that honey is not safe to be consumed when it is collected 
from Datura plants, belladonna flowers and Hyoscamus niger plants, Serjania lethalis, 
Gelsemium sempervirens, Kalmia latifolia, Tripetalia paniculata and Ledum palustre.  
Although the symptoms of poisoning due to honey consumption may differ depending 
on the source of toxins, most common symptoms generally include dizziness, nausea, 
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vomiting, convulsions, headache, palpitations or even death.  It has been should not 
be considered a completely safe food. 
 Infants fewer than one year old should not consume honey as their digestive 
systems are not fully developed and will be at risk of contracting botulism.  Since 
honey mainly contains free sugars like fructose and glucose, and sugars provide 
energy for the body but have no other nutritional value, excessive intake of honey 
should be avoided.50 
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4. MATERIALS AND METHODS 
 
WORK PLAN:  
 LITERATURE REVIEW OF DRUG 
 COLLECTION OF RAW DRUGS 
 IDENTIFICATION AND AUTHENTICATION 
 PURIFICATION OF RAW MATERIALS 
 PREPARATION OF PATTAI CHOORANAM 
o  QUALITATIVE ANALYSIS 
 PHYSICOCHEMICAL ANALYSIS 
 MICROBIAL LIMIT TESTS 
 BIOCHEMICAL ANALYSIS 
 PHYTO CHEMICAL ANALYSIS 
o QUANTITATIVE ANALYSIS 
 FTIR 
 ICP OES 
 XRD 
 SEM 
 TOXICOLOGICAL ANALYSIS 
 ANIMAL EXPERIMENTS 
 STATISTICAL ANALYSIS 
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COLLECTION OF RAW DRUGS 
Ingredients of pattai chooranam: 
o Parangipattai  : Tuber of Smilax china 
o Nellikkai ganthagam : Mineral 
o Sathikai  : Seeds of Myristica fragrans 
o Sathipathiri  : Aril of Myristica fragrans 
o Lavangam  : Dried flower buds of Syzygium aromaticum 
o Sirunagapoo  : Flower buds of Mesua ferrea 
o Amukkara kizhangu : Root tuber of Withania somnifera 
o Kodiveli verpattai : Root bark of Plumbago zeylanica 
o Sadamanjil  : Root of Nardostachys jatamansi 
o Pachaikarpooram : Resin of  Cinnamomum camphora 
o Seeni   : Saccharam officinarum 
 
  All the raw materials except ganthagam in the pattai chooranam were procured 
from Vallalar Nattu Marunthu Kadai, Melaratha Street, Tirunelveli Town, tirunelveli -
627006.  Ganthagam was procured from Narasimma Raja Nattu Marunthu Kadai, 46, 
Melamaada Veedhi, Tirunelveli Town. 
 
IDENTIFICATION AND AUTHENTICATION: 
 All raw drugs were identified and authenticated by the experts of Gunapadam 
(pharmacology) and Medicinal botany department in Government Siddha Medical 
College, Palayamkottai, Tirunelveli. 
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PURIFICATION OF RAW MATERIALS 
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PURIFICATION OF PARANGIPATTAI AND AMUKKARA KIZHANGU: 
  Purification method of parangipattai and amukkara kizhangu was same 
method. The above ingredients chopped into small pieces separately.  Then equal 
quantity of Milk and Water was poured in a mud vessel.  The mouth of the mud vessel 
was closed by tying a suitable pure and white cloth around.  The chopped bits of raw 
drug were put on the cloth and the same was closed with a suitable mud pan.  The 
joint was sealed around with a wet cloth to prevent the leakage of steam.  Then the 
mud pot was put on fire for a period until 3/4th of the milk is evaporated.  Thus raw 
drug was purified by the steam of milk and water.   Then the pieces of raw drug were 
dried in the sun. 
 
PURIFICATION OF LAVANGAM, SIRUNAGAPOO, SADAMANJIL, 
SATHIKAI, SATHIPATHIRI: 
  Purification method of above ingredients was same. 
  Above mentioned raw material was cleaned using water and allowed to dry. 
 
PURIFICATION OF PACHAI KARPOORAM: 
  Powdered pachaikarpooram was soaked in sengaluneer petal juice for 24 
minutes and allowed to get dried in sunlight. 
 
PURIFICATION OF KODIVELIVERPATTAI: 
  The root was soaked in limestone water for 3hours then wash with fresh water 
and allowed to get dried in sunlight. 
 
PURIFICATION OF NELLIKAI GANTHAGAM: 
  Purification of ganthagam is melting with Cow’s Butter from authenticated 
text reference. Molten ganthagam poured into Milk containing Mud Pot then Cool it 
till solidified ganthagam in milk. This process was repeated for 30 times.  
 
PREPRATION OF PATTAI CHOORANAM: 
  All the purified raw materials were powdered separately and sieved using 
white cotton cloth then all to mix together.  Final preparation is stored in an air tight 
container. 
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ADJUVANT OF RESEARCH DRUG – PATTAI CHOORANAM 
  Honey 
DOSAGE 
1 ½ Varagan to 2 ½ Varagan (6.3mg – 10.5mg) 
Twice a day, After meals, 24-48 days. 
INDICATIONS 
Megavayu – flatulency caused in the body by venereal heat. 
Megavooral – Itching caused by venereal affection 
Soolai – the joints of the limbs are specially swollen and attended with boils 
and itching. 
Pramegam – vellai - Gonorrhoea 
 
REFERENCE 
  Anupooga vaidya navaneetham, Part-09, Hakeem P. Mukammathu Abdulla 
Saahyu, first Edition-1975, Arulmihu Sri Thandayuthapaani Thirukovil, pg no: 59. 
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Figure 4: PREPARATION OF PATTAI CHOORANAM 
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QUALITATIVE ANALYSIS 
PHYSICOCHEMICAL ANALYSIS 
COLOUR 
  About 50g of sample was taken in a clean glass beaker and tested for its colour 
by viewing again a white opaque background under direct sunlight. 
 
pH  
  The pH of sample was estimated as per the method prescribed in Indian 
Standard (IS) -6940 (1982).  One gram of sample was taken into a 100ml graduated 
cylinder containing about 50ml of water and filled upto the mark with water.  The 
cylinder was stopped and shaken vigorously for two minutes and the suspension was 
allowed to settle for an hour at 250 to 270.  About 25ml of the clear aqueous solution 
was transferred into a 50ml beaker and tested for pH using DIGISUN digital pH meter 
(DIGISUN Electronics, Hyderabad, India). 
 
DETERMINATION OF WATER SOLUBLE ASH 
  25ml of water was added to the gooch crucible containing 1g of sample and 
boiled for 5minutes.  Insoluble matter in a sintered glass crucible is collected, washed 
with hot water and ignited in a crucible for 15minutes at a temperature not exceeding 
4500C.  The difference between the weight of the insoluble matter and weight of the 
ash represents the water soluble ash. 
 
ACID INSOLUBLE ASH 
  The ash is boiled for 5minutes in 25ml of 1:1 dil HCL.  Insoluble matter in 
sintered glass crucible is collected, washed with hot water an ignited in a crucible.  
This is then collected in a desiccators and percentage of acid insoluble ash was 
calculated the with reference to the air dried drug. 
 
LOSS ON DRYING 
  Five grams of sample is heated in a hot oven at 1050C for 1hour and the 
percentage of loss of weight was calculated. 
 
Determination of Alcohol Soluble Extractive 
  Macerate 5 g of the air dried drug, coarsely powdered, with 100 ml of Alcohol 
of the specified strength in a closed flask for twenty-four hours, shaking frequently 
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during six hours and allowing to stand for eighteen hours. Filter rapidly, taking 
precautions against loss of solvent, evaporate 25 ml of the filtrate to dryness in a 
tarred flat bottomed shallow dish, and dry at 105º, to constant weight and weigh. 
Calculate the percentage of alcohol-soluble extractive with reference to the air-dried 
drug. 
 
Determination of Water Soluble Extractive 
  Proceed as directed for the determination of Alcohol-soluble extractive, using 
chloroform water instead of ethanol. 
  Physico chemical analysis was done in SAIF, IITM, Chennai – 36. 
 
MICROBIAL LIMIT TESTS 
Evaluation of Total Aerobic Bacterial Count 
1.1. Preparation of Sample for Experimental Work 
  Weighed 10 gm of the homogenized drug sample aseptically and dissolved in 
10 ml of sterile water and made up to 100 ml with the sterile water. The insoluble 
drug product was suspended in 100 ml of buffered sodium chloride-peptone solution 
(pH 7.0).   
 
1.2.Serial dilution of Sample 
 A serial dilution is the dilution of a sample, in 10-fold dilutions. From the sample, 
1 ml of the sample was added to 9 ml of sterile distilled water and mixed it well. This 
dilution was denoted as 10-1 dilution. From this dilution, one ml was taken from that 
mixture is added to 9 ml, and designated as 10-2 dilution. The same procedure was 
repeated up to 10-4. 
 
Isolation of Total Viable Aerobic Microbial Count 
1.1. Isolation of Bacteria by Plate Count Method 
  In this test, the bacteria in sample were made to grow as colonies, by 
inoculating a known volume of sample into a solidifiable nutrient medium (Casein 
Soybean Digest agar or Nutrient agar medium) in petridish. The agar plate was 
prepared by mixing growth medium with agar and then sterilized by autoclaving. 
Once the agar was cooled to 45oC, approximately 15 to 20 ml of medium was poured 
into a sterile Petri dish under aseptic condition and left to solidify for 15 minutes. 
After solidification, each plate was smear with 0.1 ml of sample from the dilution of 
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10-1 and 10-2. After inoculations, all the plates were incubated at 37oC for 24 hours.  
After incubation, the bacterial colonies were developed as visible to the naked eye and 
the number of colonies on a plate was counted using Quebec Colony Counter. Plates 
with an average of from 30 to 300 colonies of the target bacterium were selected for 
colony count. Because of the statistical problems, plates with lower than 30 colonies 
greater than 300 colonies were rejected     
 
1.1.1.  Composition of Nutrient Agar Media 
Peptone   : 5.0 gm  
Sodium chloride  : 5.0 gm  
Beef extract  : 1.5 gm 
 Yeast extract  : 1.5 gm 
Agar   : 15.0 gm 
Distilled water   : 1000 ml  
 pH ( at 25°C)   : 7.4±0.2 
 
2.2. Isolation of Fungi 
  From each of the above prepared samples, 0.1 ml of sample was transferred to 
Sabouraud Dextrose agar (SDA) prepared with Chloramphenicol. The plates were 
then incubated for 5 days at room temperature (20 to 25°C). After incubation, the 
fungal colonies were observed and calculated.   
 
2.3. Composition of SDA 
Dextrose    : 40 gm 
Peptone    : 10 gm 
Agar   : 15 gm 
Distilled water  : 1000 ml 
 
2.4. Evaluation of Specified Microorganisms  
2.4.1. Isolation & Identification of Escherichia coli 
One ml of the prepared sample was added in a sterile screw-capped container 
containing 50 ml of nutrient broth and mixed well. Then, it was allowed to stand for 1 
hour and mixed well again. After one hour, the screw caps of the bottle was loosened 
and incubated at 37º for 18 to 24 hours. 
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2.4.2. Primary Test 
From the above prepared enrichment culture, 1.0 ml was taken and transferred 
aseptically into a tube containing 5 ml of Mac- Conkey broth. Inoculated tubes were 
incubated in a water-bath at 36º to 38º for 48 hours.  
 
2.4.3. Secondary Test 
From the primary test, 1.0 ml of the enrichment culture was taken and 
transferred aseptically in to 5 ml of peptone water. It was then incubated in a water-
bath at 43.5º to 44.5º C for 24 hours and observed the tubes for acid and gas. Then, 
the culture was subjected to biochemical tests of imvic and the results were observed 
and correlated.     
   
2.4.3. Alternative test  
It was done by a loop full of enriched culture in the primary test was streaked 
on a sterile Mac-Conkey agar medium. Then, the plates were inverted and incubated 
at 37 º C for 24 hours. After incubation, the pink or brick red color colonies were 
examined and transfer them individually into the surface of Eosin Methylene Blue 
agar medium (EMB), on Petri dishes. Inoculated plates were inverted and incubated at 
37 º C for 24 hours. After incubation, the colonies on medium were checked for their 
color appearance like green metallic sheen under reflected light. The colonies were 
subjected to confirmation by further suitable cultural and biochemical tests. 
 
2.4.4. Components of Eosin Methylene Blue Agar Media 
Pancreatic digest of gelatin   : 10.0 g 
Dibasic potassium phosphate   : 2.0 g 
Lactose      : 10.0 g 
Eosin Y      : 400 mg 
Methylene blue    : 65 mg 
Agar       : 15.0 g 
Distilled water     : 1000 ml 
 
2.4.5. Isolation & Identification of Salmonella sp.  
One ml of the prepared sample was added in a sterile screw-capped container 
containing 100 ml of nutrient broth and mixed well. Then, it was allowed to stand for 
1 hour and mixed well again. After one hour, the screw caps of the bottle was 
loosened and incubated at 37º for 18 to 24 hours. 
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2.4.6. Primary Test  
From the above prepared enrichment culture, 1.0 ml was taken and transferred 
aseptically into a tube containing 10 ml of Selenite F broth. Inoculated tubes were 
incubated in a water-bath at 36º to 38º for 48 hours. After incubation, the culture was 
subcultured on two of the agar media namely Bismuth sulphate agar and Deoxy 
cholate citrate agar and incubated the plates at 36º to 38º for 18 to 24 hours. After 
incubation, colonies were observed on the medium and confirmed the genus 
Salmonella based on guidelines. 
 
2.4.7. Secondary test 
The suspected colonies of the primary test were subcultured on the slant of 
triple sugar-iron agar in test tube and in urea broth. Both media were incubated at 
37ºC for 24 hours. After incubation, the results were observed according to the 
development of color change and acid / gas in media.  The presence of Salmonella 
was confirmed by agglutination tests. 
 
2.4.7.1. Composition of Salmonella Shigella Agar Media 
Beef Extract     : 5.0 gm 
Enzymatic Digest of Casein   : 2.5 g 
Enzymatic Digest of Animal Tissue  : 2.5 gm 
Lactose     : 10 gm 
Bile salts     : 8.5 gm 
Sodium Citrate     : 8.5 gm 
Ferric Citrate     : 1.0 gm 
Brilliant Green    : 0.00033 gm 
Neutral Red     : 0.025 
Agar      : 13.5 gm 
Distilled water     : 1000 ml 
  
2.4.8. Isolation and Identification of Pseudomonas aeruginosa  
From the above prepared enrichment culture, 1.0 ml was taken and transferred 
aseptically into 100 ml of fluid soyabean-casein digest medium and mixed well.  The 
inoculated tubes were incubated at 37º C for 24 hours. After incubation, the growth of 
bacteria was checked. From this, a loop full of culture was streaked on the surface of 
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Cetrimide agar medium and Pseudomonas Isolation Agar medium and incubated at 
incubated at 37º C for 24 hours. After incubation, the colonies from the agar surface 
of these two media were checked for detection of fluorescein and pyocyanin. 
 
2.4.8.1 Composition of Cetrimide Agar Media 
Pancreatic digest of gelatin   : 20.0 g 
Magnesium chloride    : 1.4 g 
Potassium sulphate    : 10.0 g 
Cetrimide     : 0.3 g 
Agar      : 13.6 g 
Glycerin     : 10.0 g 
Distilled Water t   : 1000 ml 
 
2.4.9. Isolation and Identification of Staphylococcus aureus 
From the above prepared enrichment culture, a loop full of culture was taken 
and transferred aseptically on Mannitol salt agar and incubated at 37º C for 24 hours.. 
After incubation, the colonies were subjected to confirmation by hem agglutination 
test.  
 
2.4.9.1. Composition of Mannitol Salt Agar Media 
Pancreatic digest of gelatin   : 5.0 g 
Peptic digest of animal tissue  : 5.0 g 
Beef extract     : 1.0 g 
D-Mannitol     : 10.0 g 
Sodium chloride    : 75.0 g 
Agar      : 15.0 g 
Phenol red     : 25 mg 
Distilled Water    : 1000 ml 
  Microbial Limit Test was done and authorized by Dr. K.  Thanga mariappan, 
in Vivek Institute of Laboratory Medicine, Nagercoil. 
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BIOCHEMICAL ANALYSIS 
  5gms of the drug was taken in a 250ml clean beaker and 50ml of distilled 
water was added to it.  Then it was boiled well for about 10 minutes.  Then it is 
allowed to cool and filtered in a 100ml volumetric flask and made up to 100ml with 
distilled water.  The extract is used for the Qualitative analysis. 
 
TEST FOR CALCIUM: 
  2ml of the above prepared extract taken in a clean test tube.  To this add 2ml 
of 4% ammonium oxalate solution and appearance of white precipitate was checked. 
 
TEST FOR SULPHATE: 
  2ml of the extract is added to 5% barium chloride solution in a test tube and 
appearance of white precipitate was checked. 
 
TEST FOR CHLORIDE: 
  The extract is treated with silver nitrate solution and appearance of white 
precipitate was checked. 
 
TEST FOR CARBONATE:  
  The substance is treated with concentrated HCL and formation of 
effervescence of white precipitate was checked. 
 
TEST FOR STARCH: 
  The extract is added with weak iodine solution and appearance of blue was 
checked. 
 
TEST FOR FERRIC IRON: 
  The extract is acidified with glacial acetic acid and potassium ferro cyanide.  
Then appearance of blue colour was checked. 
 
TEST FOR FERROUS IRON: 
  The extract is treated with concentrated nitric acid and Ammonium 
Thiocyanide solution. Appearance of blood red colour was checked. 
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TEST FOR PHOSPHATE: 
  The extract is treated with ammonium molybdate and concentrated nitric acid.  
Appearance of yellow precipitate was checked. 
 
TEST FOR ALBUMIN: 
  The extract is treated with esbach’s reagent and appearance of yellow 
precipitate was checked. 
 
TEST FOR TANNIC ACID: 
  The extract is treated with ferric chloride and appearance of black precipitate 
was checked. 
 
TEST FOR UNSATURATION: 
   Potassium permanganate solution is added to the extract and discolourisation 
was checked. 
 
TEST FOR THE REDUCING SUGAR: 
  5ml of Benedict’s qualitative solution is taken in a test tube and allowed to 
boil for 2 minutes and add 8 to10 drops of the extract and again boil it for 2 minutes.  
Colour change was checked. 
 
TEST FOR AMINO ACID: 
   One or two drops of the extract is placed on a filter paper and dried well.  
After drying, 1% Ninhydrin is sprayed over the same and dried it well.  Appearance 
of Violet Colour was checked. 
 
TEST FOR ZINC: 
  The extract is treated with potassium ferro cyanide and appearance of white 
precipitate was checked. 
  Biochemical analysis was done in Biochemistry Lab., Govt. Siddha Medical 
College, Palayamkottai. 
 
  
68 
 
PHYTO CHEMICAL ANALYSIS 
ALKALOIDS 
  The extract was evaporated in a test tube.  To the residue dilute HCL was 
added, shaken well and filtered. 
1. Mayer’s test:   
  To the 2-3ml of filtrate Mayer’s reagent was added.  Formation of yellow 
precipitate showed the presence of alkaloids. 
 
2. Dragendroff’s test:   
  To 2mg of the ethanolic extract 5ml of distilled water was added, 2ml of 
Hydrochloric acid was added until an acid reaction occurs.  To this 1ml of 
Dragendroff’s reagent was added.  Formation of orange or orange red precipitate 
indicates the presence of alkaloids. 
3. Hager’s test:   
  To 2mg of the ethaolic extract taken in a test tube, a few drops of Hager’s 
reagent were added.  Formation of yellow precipitate confirms the presence of 
alkaloids. 
TEST FOR CARBOHYDRATES  
1. Molisch Test: 
  2mg of ethanolic extract was shaken with 10ml of water, filtered and the 
filtrate was concentrated.  To these 2 drops of freshly prepared 20% alcoholic solution 
of α naphthol was added.  2ml of conc. Sulphuric acid was added so as to form a layer 
below the micture.  Redviolet ring appear, indicating the presence of carbohydrates 
which disappear on the addition of excess of alkali. 
2.  Legal’s test: 
  The test is employed for digitoxose containing glycosides.  The extract of drug 
is dissolved in pyridine, sodium nitroprusside solution is added to it and made 
alkaline, pink or red color is produced. 
3. Borntrager’s test: 
  Bortrager’s test is employed for presences of anthraquinones.  The drug is 
boiled with dilute sulphuric acid, filtered and to the filtrate benzene, or ether or 
chloroform is added and shaken well.  The organic layer is separated to which 
ammonia is added slowly.  The ammoniacal layer shows pink to red color due to 
presences of anthraquinone glycosides. 
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TEST FOR PHYTOSTEROLS 
1. Liebermann-Burchard’s test 
  2mg of dry extract was dissolved in acetic anhydride, heated to boiling, cooled 
and the 1ml of concentrated sulphuric acid was added along the sides of the test tube.  
Formation of green colour indicates the presence of steroids. 
2. Salkowski test: 
  To 2ml of extract, 2ml of chloroform and 2ml of conc. H2SO4 was added.  The 
solution was shaken well.  As a result chloroform layer turned red and acid layer 
showed greenish yellow fluorescence. 
 
TEST FOR FLAVANOIDS: 
1. Shinoda test 
  To the extract, 5ml of 95% ethanol and few drops of concentrated 
hydrochloric acid was added.  To this solution 0.5gm of magnesium turnings were 
added.  Pink colouration indicated the presence of flavanoids. 
 
2. Fluorescence test 
  Small quantity of sample drug was dissolved separately in alcohol and a drop 
of that extract was placed on Whatman filter paper and observed under UV light, 
fluroscence indicates the presence of flavanoids. 
 
TEST FOR TANNINS 
  Small quantities of test drug was dissolved separately in water and tested for 
the presence of phenolic compound and tannins.  In the process of testing and treating, 
the following observations were noted. 
a) Dilute ferric chloride solution (5%) gives a dark green color. 
b) 10% aqueous potassium dichromate solution gives yellowish brown 
precipitate. 
c) 10% lead acetate solution gives a white precipitate. Mukherjee, P.K. 2002.  
Quality control of herbal drugs, business horizons pharmaceutical publishers, 
New Delhi. 356-358. 
 
TEST FOR PROTEINS 
  A Small quantity of test drug was dissolved in few ml of water and the 
following reactions were carried out. 
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a) Millon’s test:  To 2ml of filtrate, few drops of Millon’s reagent were added.  
A white precipitate indicates the presence of proteins. 
b) Ninhydrin test:  To 2ml of filtrate 2 drops of ninhydrin solution was added.  
A characteristic purple color indicates the presence of amino acids. (Yasma 
and Ichikawa, 1953) 
c) Biuret test:  To one portion of aqueous and alcoholic extract in few ml water 
one ml of 10% sodium hydroxide solution was added, followed by this one 
drop of dilute copper sulphate solution was added.  No violet colour was 
obtained indicating the absence of protein. 
 
TEST FOR FIXED OILS AND FATS 
a) Spot test: A small quantity of test drug was placed between 2 filter papers.  Oil 
stains produced with any extract shows the presence of fats and fixed oils 
(Harborne, 1984). 
b) Saponification test: A small quantity of test drug was treated with few drops of 
0.5N alcoholic potassium hydroxide along with 2 to 3 drops of phenolphthalein.  
Later the mixture is refluxed for about 2hr.  Soap formation indicates the presence 
of fats and fixed oils. 
 
TEST FOR LIGNIN 
Phloroglucinol test:  
  Small quantities of test drug was dissolved separately in few ml of alcoholic 
solution of hydrochloric acid and phloroglucinol gives red color, which shows lignin 
is present. 
TEST FOR SAPONINS  
Frothing test:  
  Drug extract was shaken vigorously with water.  No persistent foam was 
formed. (Ansari, 2006). 
  Phytochemical analysis was done and authorized by Dr. K. Thanga mariappan, 
in Vivek Institute of Laboratory Medicine, Nagercoil. 
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QUANTITATIVE ANALYSIS 
FOURIER TRANSFORM INFRA RED (FTIR) 
  Few milligram of sample was mixed with KBr and pelletized using a hydraulic 
press.  The Fourier Transform Infra Red (FTIR) spectra were recorded between 4000- 
400cm-1  in a FTIR spectrometer (Spectrum 100, perkin Elmer, USA). 
 
INDUCTIVELY COUPLED PLASMA OPTICAL EMISSION 
SPECTROMETRY (ICP-OES) 
  Level of heavy metals such as lead, mercury, cadmium and arsenic in Pattai 
Choorana was measure by digestion the sample in aqua regia and analyzing using 
ICP-OES (Perkin, Elmer, USA). 
 
X-RAY POWDER DIFFRACTION (XRD) 
   X-ray powder diffraction (XRD) us a rapid and analytical technique primarily 
used for phase identification of a crystalline material is finely ground, homogenized, 
and average bulk composition is determined. 
 Crystalline substances act as three – dimensional diffraction gratings for X-ray 
wavelengths similar to the spacing of planes in a crystal lattice.  X-ray diffraction is 
now a common technique for the study of crystal structures and atomic spacing. 
 
SCANNED ELECTRON MICROSCOPE (SEM) 
  The surface morphology of the sample was qualitatively assessed using a cold 
field emission scanning electron microscope (JSM 670F, JEOL, Japan).  The sample 
was mounted on a brass stub and sputter coated with platinum and introduced into the 
specimen chamber.  Imaging was carried out at an acceleration voltage of 3kV.   
The drug pattai chooranam was analysed by FTIR, ICP-OES, XRD, SEM at 
Sophisticated Analytical Institute, Indian Institute of Technology, Madras. 
 
TOXICOLOGICAL ANALYSIS 
ANIMAL EXPERIMENTS 
All the experimental procedures and protocols used in this study were 
reviewed and approved by the Institutional Animal Ethics Committee of Nandha 
College of Pharmacy (Reg No: 688/PO/Re/S/02/CPCSEA) and were in accordance 
with the guidelines of the CPCSEA. (This research IAEC No: NCP/IAEC/2018-
19/22)  
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SELECTION OF ANIMALS 
The animals were placed at random and allocated to treatment groups in 
polypropylene cages with paddy husk as bedding. Animals were housed at a 
temperature of 24±2oC and relative humidity of 30 – 70 %. A 12:12 light : dark cycle 
was followed. 
 
SEX  
  Female animals were selected for acute toxicity study.  Equal numbers of male 
and female animals were selected for subacute toxicity study. 
 
WEIGHT 
  Wistar Albino rats weighing between 150 – 200 gm was used for the study. 
The animals were obtained from Animal House, Kerala Veterinary University, 
Mannuthy (Reg. No: 328/GO/Re/S/01/CPCSEA).  
 
FOOD AND WATER 
  All animals were allowed to free access to water and fed with standard 
commercial pelleted rat chaw (M/s. Hindustan Lever Ltd, Mumbai).  
 
TEST GUIDELINE FOLLOWED 
OECD 423 – Acute Toxicity method  
OECD 407 – Subacute Toxic Class method (repeated oral dose 28days) 
 
NUMBER OF ANIMALS (according to OECD guidelines) 
Acute Toxicity Study 
  18 Wistar Albino Rats divided into 6 groups, each group consisting of 3 
Female Rats were used for the study. 
Sub Acute Toxicity Study 
  24 Wistar Albino Rats, divided into 4 groups, each group consisting of 3 Male 
and 3 Female Rats were used for the study. 
 
VEHICLE 
  Water was used as the vehicle in both studies.  The drug was diluted on honey 
and water (5:5) with the concentration of 600mg/ml. 
  
73 
 
DOSE LEVELS 
Acute toxicity study 
  In case of acute toxicity study, the dosage was selected as 5mg/kg, 50mg/kg, 
300mg/kg, 1000mg/kg and 2000mg/kg.  
 
Table 1: Dosing schedule for Acute Toxicity Study 
Group Group details 
Drug (mg/kg) 
(mg/kg)concentration 
 
Days 
I Normal Control 0 1 
II Concentration 1 5 1 
III Concentration 2 50 1 
IV Concentration 3 300 1 
V Concentration 4 1000 1 
VI Concentration 5 2000 1 
 
Sub-Acute Oral Toxicity Study, three doses were selected based on the acute 
toxicity study 
Table 2: Dosing schedule for subacute toxicity study 
Group Group details 
Drug 
Concentration 
(mg/kg) 
 
Days 
I Control administered only with water 0 28 
II Dose I 300 28 
III Dose II 600 28 
IV Dose III 1200 28 
  
ROUTE OF ADMINISTRATION 
  The drug was administered orally using an oral gavage tube for both the 
studies. 
 
BODY WEIGHT MEASUREMENT 
  Body weight of the animals is measured in subacute toxicity study once in a 
week. 
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BLOOD COLLECTION 
  The animals were sacrificed on 29th day for biochemical and histopathological 
studies. Prior to the sacrifice, animals were isolated in individual cages and fasted for 
12 hrs, with water provided ad libitum.  
 Then, they were anaesthetized with pentobarbitone (45mg/kg, i.p) and the 
blood was collected by sino-orbital puncture. Blood samples for the determinations of 
hematological parameters (Ghai, 1995) were collected in heparinized tubes and used 
for the following determinations;  
 
Hematology Analysis 
 R.B.C Total count 
 W.B.C Total count  
 W.B.C Differential count 
 Hemoglobin (gm%) 
  Non-heparinized tubes were used for serum biochemistry determinations. To 
obtain the serum, blood samples were placed at room temperature for approximately 
30 min. Then, the tubes were centrifuged at 3000 rpm for 10 min and the supernatants 
were taken for the determinations 
 
Biochemical Analysis 
 SGOT 
 SGPT 
 ALP 
 Urea 
 Creatinine 
 Creatinine phosphokinase 
 Lactate dehydrogenase 
  Hamatology and Biochemical analysis were done in Abiroopa Clinical labs, 
Poondurai road, Erode. 
 
HISTOPATHOLOGICAL ANALYSIS 
  After blood collection, the animals were sacrificed by cervical decapitation 
and the organs such as brain, heart, liver, spleen, kidney and testis & ovary were 
removed and weighed.  
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  The organs were preserved in 10% buffered formaldehyde solution for 
histopathological observations. 
  Thin tissue sections were obtained from the stored samples and mounted on 
the glass slide. 
  The sections were stained with haemotoxillin & eosin and various features in 
the tissue sections are noted. 
This histopathological analysis was done in Origin laboratory, Coimbatore. 
 
STATISTICAL ANALYSIS 
  The values were expressed as mean ± SEM.  The statistical analysis was 
carried out by one way analysis of variance (ANOVA) followed by Dunnett’s ‘t’-test 
using graph pad version I.  p values < 0.05 were considered significantly. 
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5. RESULTS 
 
QUALITATIVE ANALYSIS 
 
1. PHYSICO-CHEMICAL ANALYSIS      
  The physic-chemical parameters of Pattai chooranam (PC) are displayed 
below.  
 
Table 03— Qualitative analysis Physicochemical parameters of                               
Pattai chooranam 
Parameters Total ash Values 
Ash value Water soluble ash 
Acid insoluble ash 
7.65±0.011 
0.85±0.011 
Extractive value Ethanol soluble extractive value 
Water soluble extractive value 
8.10±0.310 
9.10±0.310 
Loss on drying 
pH Analysis 
Loss on drying at 70°C 7.10±0.240 
7.340 
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MICROBIAL LIMIT TESTS 
Table 04: Results of Microbial Contamination Test 
S.No. Test Particulars 
Colony Counts 
(CFU/ g) 
Limits Value 
(CFU/g) 
1. 
Total  Viable Aerobic Bacterial 
Count 
2 x 102 1 x 105 
2. Total  Viable Fungal Count No growth 1 x 103 
 
The Results of the microbiological analysis for microbial contamination of the 
drug Pattai Chooranam was given in Table 04. The total viable aerobic bacterial 
counts on Nutrient agar plate was 2 x 102 CFU / g and the fungal count on SDA agar 
plates was No growth. The results were found to comply with the specification limit 
for total bacterial count i.e. NMT 1× 105 CFU/ml and total fungal count i.e. NMT 1× 
103 CFU/ml. 
Table 05: Results of Specific Pathogens Test 
S.No. Test for Specified Pathogens 
Colony Counts 
(CFU/ g) 
1. Salmonella sp.  No growth 
2. Staphylococcus aureus No growth 
3. Escherichia coli No growth 
4. Pseudomonas aeruginosa No growth 
 
  The analytical screening of sample showed in Table 05 that the product is 
free from specific pathogen like Escherichia coli, Salmonella, Pseudomonas 
aeruginosa and Staphylococcus aureus. 
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BIOCHEMICAL ANALYSIS 
  The preliminary biochemical analysis was done and the results are tabulated 
below. 
Table 06: Qualitative analysis of biochemical parameters of Pattai chooranam 
S.NO Biochemical Substances Presence/Absence 
1 Calcium + 
2 Sulphate + 
3 Chloride _ 
4 Carbonate _ 
5 Starch + 
6 Phosphate _ 
7 Albumin _ 
8 Tannic acid _ 
9 Unsaturated compound + 
10 Reducing sugar + 
11 Amino acid + 
12 Zinc _ 
13 Iron (Ferrous) + 
14 Iron (Ferric) _ 
 
  From Table.06 it can be seen that the test drug contains Calcium, Sulphate, 
Starch, Unsaturated compound, Reducing sugar, Amino acid and Ferrous iron. 
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PHYTO-CHEMICAL ANALYSIS 
This experimental study was taken up to qualitative analysis of Phyto-
chemicals in this drug Pattai Chooranam using various test and the results are 
exhibited in Table No.07 
 
 Table 07: Incidence of various phyto-chemicals in Pattai Chooranam (PC) 
S.No Name of Tests Conducted Result Observed 
   
Observation of Alkaloids 
1. Mayer’s Test Negative 
2. Dragendroff’s Test Negative 
3. Hager’s Test  Negative 
Observation of Carbohydrates and Glycosides 
4. Molisch Test  Positive 
5. Legal’s Test Negative 
6. Borntrager’s Test for anthraquinones Negative 
Observation of Phytosterols 
7. Liebermann – Burchard Test Negative 
8. Salkowski Test Negative 
Observation of Flavanoids 
9. 
Shinoda Test 
(Magnesium turnings & Hydrochloric acid) 
Negative 
10. Fluorescence Test Negative 
Observation of Tannins 
11. Ferric chloride test Negative 
12. Potassium dichromate test Positive  
13. Lead acetate test Positive 
 
                     Observation of proteins  
      14. Mi Millon’s test       Negative 
15. Biuret test Negative 
16. Ninhydrin test Negative 
Observation of fixed oils and fats 
17. Spot test Negative 
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18. Saponification test Negative 
Observation of Lignin 
19. Phloroglucinol test Negative 
Observation of Saponins 
20. Frothing test Negative 
 
Note: Positive indicates the presence of Phytochemical; Negative indicates the 
absence of Phytochemical 
 The preliminary analysis showed the presence of Tannins and Glycosides. 
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QUANTITATIVE ANALYSIS 
FTIR ANALYSIS 
  F TIR analysis of the Pattai chooranam is shown below. 
 
 
 
Figure 5: FTIR analysis of Pattai chooranam 
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Table 08: Results of FTIR analysis of Pattai chooranam 
Frequency, cm-1 Bond Functional group 
3382 O – H stretch Alcohols 
2925 C – H stretch Alkenes 
2855 C – H stretch Alkenes 
2126 
C (triple bond) C-H:C-H 
bend 
Alkynes 
1645 N-H bend Primary amines 
1515 C=C stretch Aromatics 
1426 C=C stretch Aromatics 
1235 C-N stretch Aliphatic amines 
1025 C-N stretch Aliphatic amines 
768 N-H 
Primary, secondary 
amines 
600 C-Cl stretch Alkyl halides 
537 C-Br stretch Alkyl halides 
 
 The FTIR has proven to be a valuable tool for the characterization and 
identification of functional groups present in the Pattai chooranam. 
 The above table shows the presence of alcohols, phenols, alkenes, carboxylic 
acids, amines, aliphatic amines, aromatic and alkyl halides groups. 
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PERKIN ELMER OPTIMA 5300 DV ICP-OES 
Sample ID:              PC - (wt: 0.36126g) 
Table 09: ICP-OES Report of PC 
Elements Symbol                Wavelength (nm)             Concentration 
 Al  396.152                  BDL 
 As  188.979 BDL 
 Ca  315.807 102.180 mg/L 
 Cd  228.802  BDL 
 K  766.491 113.821 mg/L 
 Mg  285.213 01.104 mg/L 
 Hg  253.652 BDL 
 Na  589.592 104.320 mg/L 
 Cu  327.393 BDL 
 Ni  231.604 BDL 
 Pb  220.353 BDL 
 P  213.617 186.341 mg/L 
 S  180.731  01.254 mg/L 
< BDL – Below detection limit, PC - PATTAI CHOORANAM> 
The results reveal that Below Detection Level (BDL) of Al, As, Cd, Hg, Cu, 
Ni and Pb. And result indicates the presence of P, K, Na, Ca, S and Mg in order of 
higher to lower concentration.   
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XRD ANALYSIS 
 
Figure 6: XRD analysis of Pattai Chooranm. 
 
QUANTITATIVE CHEMICAL EVALUATION BY POWDER XRD OF 
PATTAI CHOORANAM  
  XRD is used for analysis of the amount of the major classes of active 
constituents.  X-ray powder diffractometry (XRD) is used to analyse different 
minerals, crystalline materials and metallic based herbal formulations.  The herbal 
drug Pattai Chooranam was estimated by XRD and the intense sharp diffraction peaks 
(25, 35, 52, 75.) clearly confirmed the presence of high crystallinity in Pattai 
Chooranam.  X-ray powder Diffraction data confirmed the formation of herbal 
organic complex molecules. 
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SEM ANALYSIS 
 
Figure 7: SEM analysis of pc in mag: 10,000, WD 11.0mm 
 
Figure 8: SEM analysis of Pattai chooranam mag: 5,000, WD 11.1mm 
Observed from SEM photographs that particles are spherical in shapes and 
sizes are in the range from 0.5micron to 5microns. 
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OBSERVATION OF ANIMAL RESPONSES 
 
ACUTE TOXICITY STUDY 
The drug was administered with different concentrations in six groups 
(5mg/kg, 50mg/kg, 300mg/kg, 1000mg/kg & 2000mg/kg) and Group I which was 
kept as a normal control was administered only with water. The animals were 
observed carefully for first 24 hours and any changes in behavior were noted. The 
results of this study is tabulated in Tables 10-17. 
 
Table 10:  Acute response after oral administration of water in                              
Group I (Control) 
Observation At 1 hr At 3 hrs At 4 hrs At 24 hrs 
Sedation - - - - 
Hypnosis - - - - 
Convulsion - - - - 
Ptosis - - - - 
Analgesis - - - - 
Stupor reaction - - - - 
Motor activity - - - - 
Muscle relaxant - - - - 
CNS stimulant - - - - 
CNS depressant - - - - 
Pilo erection - - - - 
Skin colour changes - - - - 
Lacrimation - - - - 
Stool consistency - - - - 
+ Presence of particular symptom, - absence of particular symptom 
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Table 11:  Acute response after oral administration of test drug in Group II 
(5mg/kg body weight) 
Observation At 1 hr At 3 hrs At 4 hrs At 24 hrs 
Sedation - - - - 
Hypnosis - - - - 
Convulsion - - - - 
Ptosis - - - - 
Analgesis - - - - 
Stupor reaction - - - - 
Motor activity - - - - 
Muscle relaxant - - - - 
CNS stimulant - - - - 
CNS depressant - - - - 
Pilo erection - - - - 
Skin colour changes - - - - 
Lacrimation - - - - 
Stool consistency - - - - 
+ Presence of particular symptom, - absence of particular symptom 
 
Table 12:  Acute response after oral administration of test drug in Group III 
(50mg/kg body weight) 
Observation At 1 hr At 3 hrs At 4 hrs At 24 hrs 
Sedation - - - - 
Hypnosis - - - - 
Convulsion - - - - 
Ptosis - - - - 
Analgesis - - - - 
Stupor reaction - - - - 
Motor activity - - - - 
Muscle relaxant - - - - 
CNS stimulant - - - - 
CNS depressant - - - - 
Pilo erection - - - - 
Skin colour changes - - - - 
Lacrimation - - - - 
Stool consistency - - - - 
+ Presence of paticular symptom, - absence of particular symptom 
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Table 13:  Acute response after oral administration of test drug in Group IV 
(300mg/kg body weight) 
Observation At 1 hr At 3 hrs At 4 hrs At 24 hrs 
Sedation - - - - 
Hypnosis - - - - 
Convulsion - - - - 
Ptosis - - - - 
Analgesis - - - - 
Stupor reaction - - - - 
Motor activity - - - - 
Muscle relaxant - - - - 
CNS stimulant - - - - 
CNS depressant - - - - 
Pilo erection - - - - 
Skin colour changes - - - - 
Lacrimation - - - - 
Stool consistency - - - - 
+ Presence of particular symptom, - absence of particular symptom 
 
Table 14:  Acute response after oral administration of test drug in Group V 
(1000/kg body weight) 
Observation At 1 hr At 3 hrs At 4 hrs At 24 hrs 
Sedation - - - - 
Hypnosis - - - - 
Convulsion - - - - 
Ptosis - - - - 
Analgesis - - - - 
Stupor reaction - - - - 
Motor activity - - - - 
Muscle relaxant - - - - 
CNS stimulant - - - - 
CNS depressant - - - - 
Pilo erection - - - - 
Skin colour changes - - - - 
Lacrimation - - - - 
Stool consistency - - - - 
+ Presence of particular symptom, - absence of particular symptom 
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Table 15:  Acute response after oral administration of test drug in Group VI 
(2000mg/kg body weight) 
 
Observation At 1 hr At 3 hrs At 4 hrs At 24 hrs 
Sedation - - - - 
Hypnosis - - - - 
Convulsion - - - - 
Ptosis - - - - 
Analgesis - - - - 
Stupor reaction - - - - 
Motor activity - - - - 
Muscle relaxant - - - - 
CNS stimulant - - - - 
CNS depressant - - - - 
Pilo erection - - - - 
Skin colour changes - - - - 
Lacrimation - - - - 
Stool consistency - - - - 
+ Presence of particular symptom, - absence of particular symptom 
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Table 16:  Home cage activity 
Functional 
and 
behavioural 
observation 
O
bs
er
v
at
io
n
 
Control 
Group 
I 
5 
mg/kg 
Group 
II 
50 
mg/kg 
Group 
III 
300 
mg/kg 
Group IV 
1000 
mg/kg 
Group V 
2000 
mg/kg 
Group VI 
Female Female Female Female Female Female 
N=3 N=3 N=3 N=3 N=3 N=3 
Body position N 3 3 3 3 3 3 
Respiration N 3 3 3 3 3 3 
Clonic 
involuntary 
Movement 
N.B 3 3 3 3 3 3 
Tonic 
involuntary 
movement 
N.B 3 3 3 3 3 3 
Palpebral 
closure N.B 3 3 3 3 3 3 
Approach 
response N 3 3 3 3 3 3 
Touch 
response N 3 3 3 3 3 3 
Pinna reflex N 3 3 3 3 3 3 
Tail pinch 
response N 3 3 3 3 3 3 
 
N – Normal, N.B- Normal behavior. 
  
91 
 
Table 17 : Hand held observation 
Functional 
and 
behavioural 
observation O
bs
er
v
at
io
n
 Control 
Group I 
5mg/kg 
Group II 
50mg/
kg 
Group 
III 
300mg/
kg 
Group 
IV 
1000mg/
kg 
Group V 
2000mg/
kg 
Group VI 
Female 
N=3 
Femal
e 
N=3 
Female 
N=3 
Female 
N=3 
Female 
N=3 
Female 
N=3 
Reactivity Normal 3 3 3 3 3 3 
Handling Normal 3 3 3 3 3 3 
Palpebral 
closure 
Normal 
Behaviour 
3 3 3 3 3 3 
Lacrimation 
Normal 
Behaviour 
3 3 3 3 3 3 
Salivation 
Normal 
Behaviour 
3 3 3 3 3 3 
Piloerection 
Normal 
Behaviour 
3 3 3 3 3 3 
Pupillary 
reflex 
Normal 3 3 3 3 3 3 
Abdominal 
tone 
Normal 3 3 3 3 3 3 
Limb tone Normal 3 3 3 3 3 3 
Number of animals dead- No mortality 
 
RESULT OF ACUTE TOXICITY STUDY: 
  From the above data it is clear that the drug did not show any symptom of 
acute toxicity in wistar rats.  No mortalities were noted all through the study.  As it is 
practicall difficult to administer more than 2000mg/kg body weight in wistar albino 
rats, further increase in dosage was not attempted.  Since no mortality of animals is 
noted in the administered doses, LD50 could not be calculated from this study.  But the 
drug is found to be safe upto 2000mg/kg body weight in wistar rats. 
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SUBACUTE TOXICITY STUDY 
  Subacute toxicity study was done for a period of 28 days.  Drug was 
administered once a day for 28 days with three different Concentrations. 
Table 18:  Body weight changes in subacute toxicity study 
Groups 
Drug 
Treatment 
Body Weight(gm) 
1st Day 7th Day 14th Day 21st Day 28th Day 
I 
Control 
(1ml/kg, 
p.o) 
102.5 
±7.6 
106.66 
±8.02 
112.5 
±9.01 
124.06 
±10 
129.16 
±9.34 
II 
PC  
(300mg/kg) 
151.66 
±17.77 
155.83 
±14.04 
155 
±9.03 
161.66 
±5.86 
178.33 
±4.21 
III 
PC  
(600mg/kg) 
165.83 
±21.69 
191.66 
±14.06 
210 
±5.62 
218.33 
±4.21 
218.33 
±7.92 
IV 
PC 
(1200mg/kg) 
175.83 
±13.92 
180  
±16.68 
187.5 
±10.38 
195 
±10.38 
203.33 
±6.54 
Values are in mean ± SEM (n=6), PC-Pattai Chooranam. 
 
Chart 1: Body weight changes in subacute toxicity study 
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EFFECT OF TEST DRUG ON FOOD INTAKE 
Table 19:  Food intake in subacute toxicity study 
Groups 
Drug 
Treatment 
Food Intake(gm) 
1st Day 
7th 
Day 
14th 
Day 
21st 
Day 
28th 
Day 
I 
Control 
(1ml/kg, p.o) 
17.5 17.5 15 16.6 16 
II PC(300mg/kg) 15.8 10.25 12.05 13.3 14.95 
III PC(600mg/kg) 15 15.4 11.2 12.1 13.3 
IV PC(1200mg/kg) 17.3 17.95 17.5 12.3 15.8 
Values are in mean ± SEM (n=6), PC-Pattai Chooranam. 
 
Chart 2: Food intake in subacute toxicity study 
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EFFECT OF TEST DRUG ON WATER INTAKE 
Table 20:  Water intake in subacute toxicity study 
Groups 
Drug 
Treatment 
Water Intake (ml) 
1st Day 7th Day 
14th 
Day 
21st 
Day 
28th 
Day 
I 
Control 
(1ml/kg, p.o) 
41 38 34 30 35 
II PC(300mg/kg) 29.5 25.4 32.85 26.6 27.45 
III PC(600mg/kg) 29 25.4 26.2 19.9 30.8 
IV PC(1200mg/kg) 24.5 28.3 29.95 33.08 25.8 
Values are in mean ± SEM (n=6), PC-Pattai Chooranam. 
 
Chart 3:  Water intake in subacute toxicity study 
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control. 
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MORTALITY 
  All the 24 animals used for the study are alive at the end of the experiment and 
hence the mortality count is nil. 
 
HEMATOLOGICAL ANALYSIS 
Table 21: Total RBC, WBC and Hb in subacute toxicity study 
Groups 
Drug 
Treatment 
RBC million 
cells/cu.mm 
WBC 
cells/cu.mm 
Haemoglobin 
gm  % 
I 
Control 
Vehicle 
(1ml/kg, p.o) 
4.57 ± 
0.16 
8638.52± 
87.66 
11.77± 
0.28 
II PC 300mg/kg 
4.45 ± 
0.09 
8673.22± 
82.17 
11.69± 
0.25 
III PC 600mg/kg 
4.27 ± 
0.28 
9932.36± 
304.73* 
11.52± 
0.48 
IV 
PC 
1200mg/kg 
3.73 ± 
0.16* 
11679.3± 
314.21** 
9.41± 
0.64* 
Values are in mean ± SEM, *= p<0.05, **=p< 0.01, ***=p< 0.001 Vs Control, 
 PC-Pattai Chooranam. 
 
       Chart 4: Total RBC in study      Chart 5: Total Hb in study 
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Chart 6:  Total WBC in subacute toxicity study 
 
Result:  
  From the above charts; Pattai Chooranam at 300mg/kg body weight didn’t 
show any significant changes in RBC, WBC and Hb compare to control group.  
  Pattai Chooranam at 600mg/kg body weight didn’t alter the levels of RBC and 
Hb.  But there was significant increase in (p<0.05) levels of WBC compare to control 
group. 
  Pattai Chooranam at 1200mg/kg body weight significantly increase the levels 
of (p<0.05) RBC and Hb.  Similarly it also significantly (p<0.01) increase the level of 
WBC compare to control group. 
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Table 22:  Differential count of WBC in subacute toxicity study 
Groups 
Drug 
Treatment 
Neutophils Eosinophils Monocyte Lympocyte 
I 
Control 
Vehicle 
(1ml/kg, p.o) 
30.00± 
1.79 
1.17± 
0.31 
3.33± 
0.42 
65.83± 
1.64 
II PC 300mg/kg 
29.00± 
0.89 
1.33± 
0.37 
3.17± 
0.31 
65.83± 
2.24 
III PC 600mg/kg 
30.83± 
0.60 
1.33± 
0.24 
4.33± 
0.56 
64.17± 
1.14 
IV 
PC 
1200mg/kg 
32.67± 
1.28 
2.00± 
0.20 
4.00± 
0.58 
60.50± 
0.99 
Values are in mean ± SEM, *= p<0.05, **=p< 0.01, ***=p< 0.001 Vs Control, PC-
Pattai Chooranam. 
 
Chart 7: Total DC of WBC in subacute toxicity study 
 
Result:  From the above charts; Pattai Chooranam at all doses didn’t show any 
significant changes in Differential count of WBC compare to control group.   
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Table 23: Liver function test in subacute toxicity study 
Groups 
Drug 
Treatment 
Liver Function Test 
SGPT SGOT ALP 
I 
Control 
Vehicle 
(1ml/kg, p.o) 
83.83± 1.42 150.17±4.59 270.83±4.17 
II PC 300mg/kg 86.17± 3.33 150.83±3.19 277.17±6.79 
III PC 600mg/kg 101.00±2.98 193.50±2.74* 276.50±14.12 
IV PC 1200mg/kg 111.00±5.01* 202.00±6.26** 298.67±5.12* 
Values are in mean ± SEM, *= p<0.05, **=p< 0.01, ***=p< 0.001 Vs Control, PC-
Pattai Chooranam. 
Chart 8: Liver function test in subacute toxicity study 
 
Result:  
   From the above chart, Group II (300mg/kg body weight) animals didn’t show 
any significant change in SGOT, SGPT and ALP compare to group I (control) 
animals. 
  Group III (600mg/kg body weight) animals didn’t alter the levels of SGPT and 
ALP.  But there was significant increase in (p<0.05) levels of SGOT compare to 
group I (control) animals. 
  Group IV (1200mg/kg body weight) animals show significantly increase the 
levels of (p<0.05) SGPT and ALP.  Similarly it also significantly (p<0.01) increase 
the levels of SGOT compare to the group I (control) animals. 
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Table 24:  Kidney function test in subacute toxicity study 
Groups Drug Treatment 
Kidney Function Test 
Urea Creatinine 
I 
Control Vehicle 
(1ml/kg, p.o) 
34.67±1.12 0.84±0.07 
II PC 300 34.17±1.89 1.00±0.12 
III PC 600 60.83±1.70* 2.01±0.17** 
IV PC 1200 66.33±4.88** 2.49±0.32** 
Values are in mean ± SEM, *= p<0.05, **=p< 0.01, ***=p< 0.001 Vs Control,PC-
Pattai Chooranam. 
 
Chart 9: Kidney function test in subacute toxicity study 
 
Result:    
  From the above chart, Group II (300mg/kg body weight) animals 
didn’t show any significant change in Kidney Function Test (Urea and Creatinine) 
compare to group I (control) animals. 
Group III (600mg/kg body weight) animals shows signifantly increase the 
levels of (p<0.05) Urea.  Similarly it also significantly (p<0.01) increase levels of 
Creatinine compare to group I (control) animals. 
  Group IV (1200mg/kg body weight) animals show significantly increase 
(p<0.01) the levels of Urea and Creatinine compare to Group I (control) animals 
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Table 25:  Cardiac biomarkers in subacute toxicity study 
Values are in mean ± SEM, *= p<0.05, **=p< 0.01, ***=p< 0.001 Vs Control, PC-
Pattai Chooranam. 
 
Chart 10: Cardiac biomarkers in subacute toxicity study 
 
Result:   
  From the above chart, Group II (300mg/kg body weight) animals didn’t show 
any significant change in Cardiac biomarkers (Creatinine Phosphokinase and Lactate 
Dehydrogenase) compare to group I (Control) animals. 
  Group III (600mg/kg body weight) animals didn’t show significant change in 
Creatinine Phosphokinase.  But, there was showed significant change of increase the 
levels of (p<0.01) Lactate dehydrogenase compare to the group I (control) animals. 
  Group IV (1200mg/kg body weight) animals show significantly increase the 
levels of (p<0.01) Creatinine Phosphokinase and Lactate dehydrogenase compare to 
Group I (control) animals. 
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Groups Drug Treatment 
Cardiac Biomarkers 
Creatinine 
Phosphokinase 
Lactate Dehydrogenase 
I 
Control Vehicle 
(1ml/kg, p.o) 
146.83±4.79 543.50±7.72 
II PC 300 144.67±2.65 596.17±6.87 
III PC 600 176.17±5.37 715.33±5.36** 
IV PC 1200 220.33±8.49** 755.33±11.72** 
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HISTOPATHOLOGY 
BRAIN:  
Group I (Control) 
 
A – Normal Cortex (40x) B- Normal Cerebellum (4ox) C- Normal Hippocampus (40x) 
 
Group II 
 
A – Normal Cortex (40x) B- Normal Hippocampus (40x) 
 
Group III 
 
A – Normal Cortex (40x) B- Normal Cerebellum (10x) C- Normal Hippocampus (40x) 
 
Group IV 
 
A – Normal Cortex (10x) B- Normal Cerebellum (4ox) C- Normal Hippocampus (40x) 
A B C 
A B  
A B C 
A B C 
 HEART :  
A-Normal Myocardium with myocytes (40x) B
myocytes (40x) 
A-Normal Myocardium with myocytes (10x)
myocytes (40x) 
A-Normal Myocardium with myocytes (10x) 
degenerations (40x) 
A-Normal Myocardial fibers with myocytes (40x) B
Myocardial degenerate with inflammatory infiltrates (10x)
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GROUP I 
 
- Normal myocardial fibers (40x) C
GROUP II 
 B- Normal myocardial fibers (40x)  C
GROUP III 
B- Normal myocardial fibers (40x) 
GROUP IV 
- Normal myocardial fibers (40x) C
 
A B 
A B 
A B 
A B 
 
- Normal 
 
- Normal 
 
C- Mild 
 
- 
C 
C 
C 
C 
 LIVER :  
A-Normal Hepatocytes (40x) B
A-Normal Hepatocytes (40x) B
architecture (10x) 
A- Normal Hepatocytes with portal tract (40x) B
C- Sinusoidal dilatation (40x)
A-Normal Hepatocytes (40x) B
Inflammation (10x) C-
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GROUP I 
 
- Normal Periportal (40x) C- Normal 
GROUP II 
 
- Normal Architecture (10x) C- Normal Lobular 
GROUP III 
-Normal lobular architecture (10x)   
 
GROUP IV 
 
- Normal Lobular architecture with periportal 
 Normal Architecture (10x) 
A B 
A B 
A B 
A B 
 
Sinusoids (40x) 
 
 
 
 
C 
C 
C 
C 
 KIDNEY :  
A-Normal Glomeruli and tubules (40x) B
A-Normal Glomeruli and tubules (40x) B
Intestitium (10x) 
A-Normal Glomeruli (40x) B
A-Normal Glomeruli and tubules (40x) B
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GROUP I 
- Normal Intestitium (40x)
GROUP II 
 
- Normal Tubules (40x)  C
GROUP III 
  
- Normal Tubules (40x) C- Normal Intestitium (40x)
GROUP IV 
- Normal Intestitium (10x)
 
A 
A B 
A B 
A 
 
 
 
- Normal 
 
 
 
 
B  
C 
C 
B  
 SPLEEN :  
A-Normal Spleen with Red and White Pulp (10x) B
white pulp (40x) C- Normal spleen (40x)
 
A-Normal White Pulp (40x) B
 
A-Normal Spleen with Red and White Pulp (10x) B
Pencillar artery (40x) C
 
A-Normal Spleen with Red and White Pulp (40x) B
white pulp (40x) 
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GROUP I 
- Normal Pencillar artery with 
 
GROUP II 
 
- Normal Pencillar artery (40x) C- Normal Spleen (10x)
GROUP III 
- Germinal centre formation of 
- Normal spleen (10x) 
GROUP IV 
- Normal Pencillar artery with 
A B 
A B 
A B 
A 
 
 
 
 
 
C 
C 
C 
B  
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TESTIS :  
GROUP I 
 
A-Normal Testicular Parenchyma (10x) B- Normal Sperm maturation (40x) C- 
Normal Spermatogenesis (40x) 
 
GROUP II 
 
A-Normal Testicular Parenchyma (10x) B- Normal Sperm maturation (40x) C- 
Normal Spermatogenesis (40x) 
 
GROUP III 
   
A-Interstitial maturation (10x) B- varying stages of maturation (10x) C- Normal 
Spermatogenesis (40x) 
 
GROUP IV 
 
A- Normal Sperm maturation (40x) B- Normal Spermatogenesis (40x) 
A B C 
A B C 
A B C 
A B  
107 
 
OVARY : 
GROUP I 
 
A-Oocytes in the center (10x) B- Ovarian follicle (40x) 
 
GROUP II 
 
A-Ovary with varying sizes of ovarian follicles (10x) B- Ovarian follicle (40x)  
 
GROUP III 
 
A-Ovarian stroma (40x) B- Ovarian follicle (40x)  
 
GROUP IV 
 
A-various sizes of ovarian follicles (10x) B- Ovarian follicle (40x) C- Ovary (40x) 
A B  
A B  
A B  
A B C 
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BIOSTATISTICAL ASPECTS 
 Biological assay refers to assessment of the potency of vitamins, hormones, 
toxicants and drugs of all types by means of the responses produced when doses are 
given to experimental animals.  In every dose response situation, two components 
must be considered; the Stimulus and the Subject. 
 The stimulus is applied to the Subject as a stated dose namely concentration, 
weight, time or appropriate measure.  The subject manifest a response, the level of 
intensity below which the threshold.  But the term tolerance is now widely accepted. 
MEDICAN EFFECTIVE DOSE (E.D.50) 
 It is the dose which produces the desired response in half the animal 
population tested. 
MEDIAN LETHAL DOSE (L.D 50) 
 It is the dose which kills half the population of the animal tested. 
LD50 Measurement (Toxicity) 
o If the test compound shows any pharmacological activity then the 
LD50 of the drug is determined. 
o By determining the LD50, we can justify whether to proceed with the 
drug or not. 
Table-26: Acute Toxicity Study Analysis 
Group Dose in mg/kg No. of rats No. of rats died 
I 
Control 
Distilled Water 
(1ml/kg) 
3 - 
II 5 3 - 
III 50 3 - 
IV 300 3 - 
V 1000 3 - 
VI 2000 3 - 
 
Since there was no mortality of the animal in acute toxicity study, lethal dose of drug 
could not be calculated. 
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Table-27: Sub-acute Toxicity Study Analysis 
Group Dose (mg/kg) No.of rats 
Both sex 
Days No. of rats died 
I Control 6(3M+3F) 28 - 
II 300 6(3M+3F) 28 - 
III 600 6(3M+3F) 28 - 
IV 1200 6(3M+3F) 28 - 
M-Male, F- Female. 
  In case of Sub-acute toxicity study, with the help of physiological parameters 
such as Haematological investigations and with the Histopathological studies the drug 
reaction within the animal can be assessed and are being tabulated respectively. 
Lethal dose of “PATTAI CHOORANAM” can be calculated with higher 
dose level of the drug which can be done in further studies. 
 
 
 
 
 
  
110 
 
6. DISCUSSION 
  The present study with PATTAI CHOORANAM was conducted with an 
objective to find out whether this drug has got any side effects or adverse reactions in 
short and Long term administration. 
  The total viable aerobic bacterial counts on Nutrient agar plate was 2 x 102 
CFU / g and the fungal count on SDA agar plates was No growth. The results were 
found to comply with the specification limit for total bacterial count i.e. NMT 1× 105 
CFU/ml and total fungal count i.e. NMT 1× 103 CFU/ml (Protocol for testing 
Ayurveda, Siddha and Unani medicines). 
  The product is free from specific pathogen like Escherichia coli, 
Salmonella, Pseudomonas aeruginosa and Staphylococcus aureus. 
  Biochemical analysis of PATTAI CHOORANAM indicates the presence of 
Calcium, Sulphate, Starch, Unsaturated compound, Reducing sugar, Amino 
acids and Ferrous Iron. 
  Phytochemical analysis of PATTAI CHOORANAM indicates the presence of 
Glycosides and Tannins. 
  FTIR analysis of the PATTAI CHOORANAM indicates the presence of 
alcohols, phenols, alkenes, carboxylic acids, amines, aliphatic amines, aromatic, 
and alkyl halides groups. 
  In ICP-OES of PATTAI CHOORANAM  shows Below Detection Level 
(BDL) of Al, As, Cd, Hg, Cu, Ni and Pb result indicates the presence of P, K, Na, Ca, 
S and Mg. 
  The herbal drug PATTAI CHOORANAM was estimated by XRD and the 
intense sharp diffraction peaks (25, 35, 52 and 75) clearly confirmed the presence of 
high crystallinity in PATTAI CHOORANAM.  X-ray powder Diffraction data 
confirmed the formation of herbal organic complex molecules. 
  SEM analysis indicated that the particle size were in Range 0.5 – 5µ micron. 
  On the basis of acute toxicity study Results the study shows that PATTAI 
CHOORANAM did not produce any toxic effect up to the dose of 2000mg/kg body 
weight of animal. 
  On the basis of sub acute toxicity study Results reveal that PATTAI 
CHOORANAM did not cause either any lethality or adverse changes with general 
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behavior of rats and also there were no observable detrimental effects in 300mg/kg, 
600mg/kg and 1200mg/kg body weight over a period of 28 days. 
  In Histopathological interpretations explained that the group II (300mg/kg 
body weight) animals didn’t show any variation in Brain, Heart, Liver, Kidney, 
Spleen and Testis & Ovary compare to Group I (Control) animals.  
In Group III and Group IV (600mg/kg & 1200mg/kg body weight) animals 
shows mild changes in Liver (Sinusoidal Dilatation and Peri-portal 
Inflammation respectively) and mild degeneration changes observed in Heart 
of female animals only.  
In Group III and Group IV (600mg/kg & 1200mg/kg body weight animals 
didn’t show any variations in Brain, Kidney, Spleen and Testis & Ovary. 
  In hematological analysis; PATTAI CHOORANAM at Group II (300mg/kg 
body weight) didn’t show any significant changes in RBC, WBC, Hb and in Group III 
(600mg/kg body weight) animals didn’t alter the levels of RBC and Hb.  But there 
was significant increase (p<0.05) level of WBC compare to group I (control) animals. 
And in Group IV (1200mg/kg body weight) animals significantly increase the levels 
of (p<0.05) RBC and Hb.  Similarly it also significantly (p<0.01) increase the level of 
WBC compare to  Group I (control) animals.  
  In Liver function test reported; From the Table: 23, Group II (300mg/kg body 
weight) animals didn’t show any significant changed in SGOT, SGPT and ALP.  
Group III (600mg/kg body weight) animals didn’t alter the level of SGPT and 
ALP.  But there was significant increase (p<0.05) level of SGOT compare to 
Group I (control) animals.  
Group IV (1200mg/kg body weight) animals show significantly increase the 
levels of (p<0.05) SGPT and ALP.  Similarly it also significantly (p<0.01) 
increase the level of SGOT compare to the Group I (control) animals. 
  In Kidney function test showed as; From the Table: 24, Group II (300mg/kg 
body weight) animals didn’t show any significant change in Kidney Function Tests 
(Urea and Creatinine).  
Group III (600mg/kg body weight) animals showed significantly increase the 
level of (p<0.05) Urea.  Similarly it also significantly (p<0.01) increase the 
level of Creatinine compare to Group I (control) animals.  
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Group IV (1200mg/kg body weight) animals showed significantly increase 
(p<0.01) the levels of Urea and Creatinine compare to Group I (control) 
animals. 
  In Cardiac Biomarkers revealed as; From the Table: 25; Group II (300mg/kg 
body weight) animals didn’t show any significant change in Cardiac biomarkers 
(Creatinine Phosphokinase and Lactate Dehydrogenase) compare to Group I (Control) 
animals.  
Group III (600mg/kg body weight) animals didn’t show significant change in 
Creatinine Phosphokinase.  But there was significantly increase the levels of 
(p<0.01) Lactate dehydrogenase compare to the group I (control) animals.  
Group IV (1200mg/kg body weight) animals showed significantly increase the 
levels of (p<0.01) Creatinine  Phosphokinase and Lactate dehydrogenase 
compare to Group I (control) animals. 
  These results indicate that PATTAI CHOORANAM did not produce any 
adverse effects and changes in the organ up to 300mg/kg body weight (Group II) 
animals.  
 They did not produce any mortality in 600mg/kg body weight (Group III) and 
1200mg/kg body weight (Group IV) animals.   But histopathological and 
hematological changes were occurred. 
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7. SUMMARY 
  The medicine PATTAI CHOORANAM was taken for the dissertation work 
based on Anuboga Vaidya Navaneetham, Part IX, 1975, Pg. no: 59. 
  The aim of this dissertation was to study the acute and sub-acute toxicity 
effect of the medicine PATTAI CHOORANAM administered at various presumed 
several dosages in the experimental animals. 
  The ingredients of PATTAI CHOORANAM were; Parangipattai, Nellikai 
Ganthagam Sathikai, Sathipathiri, Lavangam, Sirunagapoo, Amukkara Kizhangu, 
Kodiveli Verpattai, Sadamanjil, Pachai Karpooram.  The samples were procured from 
Tirunelveli Town, Tirunelveli. 
  The drug was analysed for its physicochemical properties and contents by 
using qualitative biochemical analysis and modern techniques such as ICP-OES, 
FTIR and XRD. 
  Depending upon the results of this analysis the contents of test sample was 
identified.   
  By Scanning Electron Microscope (SEM) the size of the particles about 0.5 - 
5µ micron. 
  The raw samples were taken for purification and the test medicine was 
prepared, as per method narrated in the literature. 
  The study was conducted at Nandha College of Pharmacy, Erode. 
  To evaluate the acute toxicity study 18 Wistar Albino Rats were selected and 
divided into 6 groups (Group I Control II, III, IV, V, VI) and they were administered 
with the drug with different graded doses ranging from Control Group (Distilled 
Water) 1ml/kg, 5mg/kg, 50mg/kg, 300mg/kg, 1000mg/kg and 2000mg/kg Body 
weight of animal orally.  Daily the animals were observed for clinical signs and 
mortality.  The drug did not produce any mortality and it is safe up to 2000mg/kg 
body weight. 
  Sub-acute toxicity study was conducted for about 28 day duration.  No signs 
of toxicity were observed in animals from different dose groups during the dosing 
period of 28 days. 
  The blood samples were taken prior to sacrifice.  The blood samples were sent 
to laboratory for haematological evaluation.  No significant Haematological changes 
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occurred in Group II (300mg/kg body weight) animals.  But changes occurred in 
Group III (600mg/kg body weight) and Group IV (1200mg/kg body weight) animals. 
  Both the control and the drug treated group showed constant weight gain from 
day 0 to day 28.  No notable deviation in terms of body weight, food intake and water 
intake were observed in both the drug treated groups compared with the normal 
control. 
  There were no remarkable histopathologicl changes in Group II (300mg/kg 
body weight) animals.  But Mild changes occurred in liver (Male and Female) and 
heart (Female) in Group III and IV (600mg/kg body weight and 1200mg/kg body 
weight) animals. 
  By Acute and Sub-acute toxicity studies, the drug PATTAI CHOORANAM is 
found to be safe up to 300mg/kg body weight. 
  Further studies needed the dose above 300mg/kg body weight for the long 
period as sub chronic and Chronic toxicity studies.  
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8. CONCLUSION 
 
The PATTAI CHOORANAM was prepared using traditional literature 
sources and it was characterized by using various analytical techniques with PLIM 
guidelines. Finally it was assessed the safety of PATTAI CHOORANAM in acute 
and sub-acute toxicity studies through animal experiments.  
From the acute toxicity study it was observed that the administration of 
PATTAI CHOORANAM up to the dose of 2000mg/kg body weight of animal did 
not produced drug related toxicity and mortality.  So No-Observed-Adverse-Effect-
Level (NOAEL) of PATTAI CHOORANAM is 2000mg/kg body weight. 
In sub-acute toxicity study found Hematological and Histopathological 
changes in 600mg/kg and 1200mg/kg body weight (Group III and IV) of anmials and 
in the dose 300mg/kg bodyweight (Group-II) of animals did not produced any 
Hematological and Histopathological changes. Therefore Pattai Chooranam can be 
significantly safe up to the dose 300mg/kg body weight in oral administration for a 
long term.   
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